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1. INTRODUCTION

Sloss Industries Corporation (Sloss) in Birmingham, Alabama conducted the Chemical
Manufacturing Plant and Biological Treatment Facility (BTF) and Sewers Addendum
portion of the Resource Conservation and Recovery Act (RCRA) Facility Investigation
(RFI) in June 1999. Additionally, the Facility-Wide and Land Disposal Areas RFI
groundwater resampling was conducted to confirm the 1995 sampling results from P-
13S, P-13D, and P-15, and 1997 groundwater sampling results for MW-26, MW-34S,
MW-34D, and MW-32. Investigation derived waste (IDW) was generated during the
course of these investigations from the installation of 9 soil borings, installation and
development of 7 new monitor wells, and groundwater sampling of 14 monitor wells
(Figures 1-1 through 1-4). The IDW resulted from 1) soil cuttings generated during
installation of 9 soil borings, 2) soil and rock cuttings generated during the installation
of the 7 new monitor wells, 3) purge water generated during development of 7 new
monitor wells, and groundwater sampling of 14 monitor wells, 4) liquids and cuttings
(from decontamination of drilling equipment) generated from decontamination of
personnel and equipment at the decontamination pad, and 5) decontamination pad
materials.

A decontamination pad for decontamination of drilling equipment was constructed on a
bermed, concrete pad at the Sloss facility, near the Chemical Manufacturing Plant,
using visquene. As a result of the hot, dry Birmingham summer, water used during
decontamination had for the most part evaporated during the course of the Chemical
Manufacturing Plant RFI, BTF and Sewers RFI Addendum and Facility-Wide and
Land Disposal Areas RFI groundwater resampling investigations.

During the Chemical Manufacturing Plant, BTF and Sewers Addendum, and Facility-
Wide and Land Disposal Areas groundwater resampling investigations, all IDW
materials were stored in Department of Transportation (DOT) approved 55-gallon drums
and initially staged adjacent to the monitor well or soil boring generating the material.
The drums were properly labeled indicating the location from which the material was
generated, the type of material stored, and the date generated. At the conclusion of the
field program, the IDW drums were placed on pallets and centralized to a bermed,
concrete pad near the Chemical Manufacturing Plant where the decontamination pad
was constructed.

The U.S. Environmental Protection Agency (USEPA) Region IV guidance document,
“Management of Contaminated Media,” Guidance Number TSC-92-02, dated
December 28, 1992, was used as a guideline for characterization and handling of the
IDW materials (Appendix A). This Chemical Manufacturing Plant IDW Report
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discusses the characterization rationale, sampling and analytical results,
characterization of IDW, and recommended management practices for the [IDW
material.

2. IDW CHARACTERIZATION RATIONALE

The USEPA guidance document TSC-92-02 regarding management of contaminated
media (groundwater, surface water, soils, and sediments) was used to develop the
rationale for management of the IDW generated during the Chemical Manufacturing
Plant, BTF and Sewers Addendum, and Facility-Wide and Land Disposal Areas
groundwater resampling investigations at Sloss Industries.

2.1 USEPA POLICY

All currently available USEPA policy pertains to environmental media known to be
contaminated with a listed hazardous waste. These documents collectively make up the
“contained-in” policy. However, the “contained-in” policy does not address
contamination from characteristic hazardous waste. Furthermore, many times there is
no clear documentation that an environmental media was contaminated by either a
listed or characteristic hazardous waste (as is often the case at solid waste management
units). Consequently, USEPA has clarified this area as it pertains to “contaminated
media” (USEPA Guidance Number TSC-92-02).

Human health and environmental risk are the basis for controlled management of IDW
per USEPA Region IV guidance. By definition, a medium is “contaminated” if one or
more hazardous constituents, as identified in 40 Code of Federal Regulations (CFR)
Part 261 Appendix VIII, are present above levels of human health or environmental
concern and above naturally occurring (background) levels (this is specifically for areas
where there are naturally occurring high levels of Appendix VIII constituents).
According to USEPA, contaminated environmental media should either be managed in
accordance with RCRA Subtitle C requirements or “best management practices.”
However, if a contaminated medium is treated to concentrations at or below risk-based
standards (or to naturally occurring background levels), it can be rendered
“decontaminated.”

2.1.1 USEPA Contaminated Media Management
Once an environmental medium is determined to be “contaminated,” knowledge of how

the medium became contaminated dictates how that medium must be managed. The
decision matrix in Figure 2-1 was provided by USEPA to assist the user in making the
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correct regulatory decision for management of contaminated media. A contaminated
media must ultimately be managed in one of two ways, 1) as if it were a hazardous
waste, or 2) in accordance with “best management practices.”

The USEPA Region IV Decision Matrix for Managing Contaminated Media, as shown
in Figure 2-1, is summarized below:

1) Determine if the medium is a listed waste or contaminated by a listed waste.
Both contaminated media which are themselves listed hazardous wastes (P- and

U-listed wastes) and media which “contain” listed hazardous waste must be
managed in accordance with Subtitle C regulations. Once a medium is
decontaminated such that it no longer is a listed hazardous waste (P- and U-listed
wastes) or no longer “contains” the listed hazardous waste, the Subtitle C ceases

to apply.

2) Determine if the medium is contaminated by a characteristic waste. Another
way in which media may become “contaminated” is through contact with a

characteristic hazardous waste. If it can be validated that the medium was not
contaminated by a characteristic hazardous waste, then the medium may be
managed in accordance with best management practices.

3) Test for hazardous waste characteristics and determine if medium exhibits a
hazardous waste characteristic. If knowledge of the originating waste stream
indicates that contamination did result from a characteristic hazardous waste, or
if the source of contamination is unknown, then the medium must be tested to
determine whether it exhibits a hazardous waste characteristic.

4) Compare results to risk-based levels to determine if the soil is contaminated. If
contaminated, best management practices should be applied.

In summary, contaminated media which are themselves hazardous wastes (P- and U-
listed wastes); media which exhibit a hazardous waste characteristic; and media which
“contain” listed hazardous waste must be managed in accordance with Subtitle C
regulations. Where documentation does not exist to confirm that the contamination
source (or the medium of interest, in the case of P- and U-listed wastes) is a listed waste
and the medium does not exhibit a hazardous waste characteristic, best management
practices should be applied.

The USEPA policy indicates that decontamination is required for all Appendix VIII
constituents which are above health-based limits and background, not merely the
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Appendix VIII constituent for which the waste was listed or which caused the medium
to exhibit a hazardous characteristic.

2.1.2 USEPA Site Investigation Residues

Residues (purge water, drill cuttings, drilling fluids, etc.) from investigative efforts
should be containerized from areas of suspected contamination or from areas where
documentation does not exist to confirm that the contamination source was a listed
hazardous waste until test results are available to determine whether the residue exhibits
a hazardous waste characteristic (USEPA Guidance Number TSC-92-02). If the
residue does not exhibit a hazardous waste characteristic, then Subtitle C regulations do
not apply but the environmental sampling residues should still be managed in a manner
that is protective of human health and the environment (i.e. best management
practices).

Best management practices should be followed any time test results indicate residues
contain hazardous constituents (Appendix VIII) above a health or environmental based
limit (but the residues do not exhibit a hazardous characteristic and the contamination is
not a listed waste). Best management practices suggest that contaminated sampling
residues be treated or disposed in a unit that is operated in accordance with an
environmental permit. If treatment or disposal in a permitted unit at the facility is not
an available option, then the residues may be sent to an approved off-site facility for
treatment or disposal. Alternatively, the residues may be stored at a secure location at
the facility until the site under investigation is remediated. The residues should then be
included in the remediation process.

2.2 SLOSS IDW CHARACTERIZATION RATIONALE

The IDW characterization rationale developed for the Chemical Manufacturing Plant,
BTF and Sewers Addendum, and Facility-Wide and Land Disposal Areas groundwater
resampling investigations follows the USEPA decision matrix provided in USEPA
Guidance Number TSC-92-02. The following text describes how the matrix steps have
been applied to the Sloss IDW contaminated during these investigations. Sloss
Industries does not have a RCRA permit and therefore does not have any RCRA units.
Sloss is not a Treatment, Storage, or Disposal (TSD) facility.

1) Determine if the medium is a listed waste or contaminated by a listed waste:
Sloss Industries Corporation produces eight listed wastes: six coking wastes
(K087, K141, K142, K143, K144 and K145) generated at the Coke
Manufacturing Plant and FO03 and FO005 wastes generated at the Chemical
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2)

3)

4)

Manufacturing Plant. The coking wastes are exempt as specified in Alabama
Department of Environmental Management Administrative Code Rule 335-14-2-
.01(4)(a)(10) because these wastes are recycled to the coke ovens. The F003 and
FO005 wastes are disposed at a permitted hazardous waste disposal facility as
necessary. During the Chemical Manufacturing Plant and BTF and Sewers
Addendum investigations, monitor wells and soil borings were not installed in
the vicinity of the Coke Manufacturing Plant where these wastes are produced.
Soil borings were installed at the Chemical Manufacturing Plant; however, they
were not installed in the area where these materials are stored.

Determine if the medium is contaminated by a characteristic waste. According to
plant personnel, the environmental medium has not been contaminated by a
characteristic waste. Analytical testing performed as part of Item (3) is used to
validate this information.

Test for hazardous waste characteristics and determine if medium exhibits a
hazardous waste characteristic. Soil, soil/rock, and groundwater data collected
during the Chemical Manufacturing Plant, BTF and Sewers Addendum, and
Facility-Wide and Land Disposal Areas groundwater resampling investigations
were used to determine whether soil cuttings and purge water exhibit a
hazardous waste characteristic. Total results obtained from the laboratory
analyses of volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), the thirteen Priority Pollutant (PP) metals, barium, and
cyanide were compared with the toxicity characteristics (TC) levels for
hazardous waste. Although toxicity characteristic leaching procedure (TCLP)
analyses were not performed on drill cuttings, the soil sampling total
concentration results were divided by 20, the dilution factor for the TCLP
extraction, to determine if the TCLP standards could be exceeded. In the event
that a metal or compound appeared to exceed the TCLP level, TCLP analysis
will be performed for the analyte in question to confirm the results.

Compare results to risk-based levels to determine if the soil is contaminated.
Sloss Industries Corporation proposes using USEPA Risk-Based Concentrations

(RBCs) (October 27, 1999) for soil and tap water or Maximum Contaminant
Levels (MCLs) as the risk-based levels used to determine if the soil and rock
cuttings and purge water containerized at Sloss are contaminated (Appendix B).
The RBC:s for industrial soil ingestion will be used to evaluate the soil and rock
cutting data and the USEPA MCLs (or RBCs for tap water) will be used to
evaluate the purge water data (Table 2-1).
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RBCs are chemical concentrations corresponding to fixed levels of risk (i.e., hazard
quotient of 1, or a lifetime cancer risk of 10, whichever occurs at a lower
concentration) (Appendix B). The RBCs were developed by taking toxicity constants
(reference doses and carcinogenic potency slopes) and combining these constants with
“standard” exposure scenarios (Appendix B). Rather than developing site specific risk-
based levels, Sloss will use the conservative assumptions inherent to RBCs provided by
the USEPA to evaluate proper management practices for the Chemical Manufacturing
Plant, BTF and Sewers Addendum, and Facility-Wide and Land Disposal Areas
groundwater resampling IDW. The use of the RBCs appears to satisfy the USEPA
Guidance TSC-92-02 criteria for determining risk-based levels for management of
contaminated media. The RBCs will be used to evaluate whether the IDW will be
managed on site (best management practices) or disposed of offsite (as a contaminated
media).

Background soil data collected during the Facility-Wide investigation is also used to
determine whether the soil is contaminated (Table 2-1). For example, the naturally
occurring concentrations of arsenic in the soil exceed the calculated RBC. In these
cases, the cuttings are considered contaminated if concentrations exceed the arsenic
background level.

3. CHARACTERIZATION OF IDW

The procedures utilized to sample and characterize the IDW soil cuttings are discussed
in the following sections.

3.1 SAMPLING PROCEDURES

3.1.1 Soil and Rock Cuttings

During the subsurface soil sampling investigation at the Chemical Manufacturing Plant,
IDW soil cuttings, which includes unconsolidated material such as clay and other fill
materials, were containerized from the 9 soil borings installed at SWMUSs 26, 27, 29,
31, and 36. Additionally, rock and soil cuttings generated during installation of the 7
new monitor wells in the BTF area were containerized.

3.1.1.1 Subsurface Soil Sampling

The subsurface soil sampling data collected during the Chemical Manufacturing Plant

investigation were used to characterize the IDW soil cuttings from the 9 soil borings
(Tables 3-1 through 3-5). Subsurface soil samples were analyzed from each soil boring
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for total VOCs (USEPA Method 8260B), SVOCs (USEPA Method 8270C), the
thirteen PP metals, barium and cyanide. Soil samples were collected according to
procedures discussed in Section 3.0 of the RFI Chemical Manufacturing Plant Report.
Appendix C of Volume I of the RFI Chemical Manufacturing Plant Report contains soil
sampling logs for the soil samples and Appendix B contains the analytical data and data
validation checklists for the soil sampling. Soil sampling data are summarized in
Tables 3-1 through 3-5.

3.1.1.2 IDW Rock and Soil Sampling

IDW rock and soil cuttings containerized during the installation of new monitor wells
MW-38, MW-39, MW-40, MW-41, MW-42, MW-43, and MW-44 were sampled to
characterize the IDW (Table 3-6). Additionally, one drum of rock and soil cuttings
containerized from the decontamination pad were sampled.

IDW rock and soil samples were collected using the following procedures. In some
cases, several drums of rock and soil cuttings were containerized for each well. To
prevent volatilization during sampling of the IDW rock and soil cuttings, material from
each drum was collected for VOC analysis using Encore™ samplers. For each monitor
well with multiple drums, the VOC samples from the individual drums were
composited by the laboratory before VOC analysis.

For non-volatile analysis, rock and soil cuttings were collected from each drum using a
stainless steel spoon and placed in a stainless steel bowl, then thoroughly mixed using
the stainless steel spoon. The material was scraped from the sides and rolled to the
middle of the bowl and initially mixed. The sample was then quartered and moved to
the edges of the bowl. Each quarter was then mixed individually. The quarters were
then recombined into the center of the bowl and the entire sample was mixed one final
time. The sample was then spooned into wide-mouth glass jars with Teflon  lined
caps. The samples were immediately placed in a cooler with ice and transported to the
laboratory.

The IDW rock and soil cuttings from the new monitor wells and the decontamination
pad were sampled and analyzed for total VOCs (USEPA Method 8260B), SVOCs
(USEPA Method 8270C), the thirteen PP metals, barium and cyanide. Appendix C of
this IDW report contains the soil sampling logs for the IDW rock and soil cutting IDW
sampling. Analytical results and the data validation check list are included in Appendix
B of Volume I of the RFI Chemical Manufacturing Plant Report. Rock and soil
sampling data are summarized in Table 3-6.
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3.1.2 Development and Purge Water

Development and groundwater sampling of 7 newly installed wells at SWMUs 13 and
21, and groundwater sampling of 7 existing monitor wells and piezometers resampled
for the Facility-Wide and Land Disposal Areas RFI generated purge water which was
containerized in drums. The groundwater sampling data collected during the BTF and
Sewers Addendum investigation and the Facility-Wide and Land Disposal Areas
groundwater resampling were used to characterize the IDW purge water. Groundwater
samples were analyzed for total VOCs (USEPA Method 8260B), SVOCs (USEPA
Method 8270C), the thirteen PP metals, barium and cyanide. The groundwater samples
from monitor wells MW-38 through MW-44 were collected according to procedures
discussed in Section 3 of the RFI BTF and Sewers Addendum Report (October 1999).
Appendix A of the RFI BTF and Sewers Addendum Report contains water sampling
logs for the groundwater samples and Appendix B contains the analytical data and data
validation checklists for the groundwater samples. The groundwater samples from P-
13D, P-138S, P-15, MW-26, MW-32, MW-34D, MW-34S were collected according to
procedures discussed in Appendix A of the Response to Comments Addendum
(November 19, 1999). Groundwater data are summarized in Tables 3-7 and 3-8.

3.1.3 Decontamination Pad Materials

Results from the IDW soil cuttings will be used to characterize the drummed visquene
from the decontamination pad (Table 3-6). These analytical results will characterize
any soil cutting residue remaining on the visquene.

3.2 CHARACTERIZATION OF SOIL AND ROCK CUTTING IDW

Subsurface soil samples collected during the Chemical Manufacturing Plant
investigation and the IDW rock and soil cutting samples collected during the BTF and
Sewers Addendum investigation were analyzed for VOCs, SVOCs, PP metals, barium
and cyanide. Eight VOCs, 23 SVOCs including 17 polycyclic aromatic hydrocarbons
(PAHSs), 12 PP metals, barium, and cyanide were detected in the IDW soil and rock
cuttings. The subsurface soil sampling results are summarized in Tables 3-1 through 3-
5 and in Section 4 of Volume I of the RFI Chemical Manufacturing Plant Report. The
IDW rock and soil cutting results are discussed below and presented in Table 3-6.

3.2.1 Hazardous Waste Characteristics

Based on a review of the available analytical data, IDW soil cuttings from soil borings
26-SB0001 and 27-SB0002 containerized during the Chemical Manufacturing Plant
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investigation may exhibit characteristics of hazardous waste because total results for
benzene detected in 26-SB0001 and benzene and chlorobenzene detected in 27-SB0002
soil cuttings may exceed RCRA TC Levels (Tables 3-1 and 3-2). TCLP analysis for
VOCs will be performed on the soil cuttings from soil boring 26-SB0001 and 27-
SB0002 to determine whether the cuttings are hazardous.

3.2.2 Contaminated Soil and Rock Cutting IDW

Based on a review of the available analytical data, IDW soil cuttings from one soil
boring and IDW rock and soil cuttings from three new monitor wells contained
concentrations which exceeded USEPA Industrial RBCs for soil ingestion (Tables 3-1
through 3-6, 3-9, and 3-10).

VOC compounds detected did not exceed USEPA Industrial RBCs for soil ingestion.
Benzo(a)pyrene exceeded the USEPA Industrial RBC for soil ingestion in soil cuttings
containerized from soil boring 26- SB0001 and rock and soil cuttings containerized
from monitor wells MW-40, MW-41, and MW-43 (Tables 3-1 and 3-6).
Benzo(a)pyrene also exceeded the USEPA Industrial RBC for soil ingestion in soil
cuttings containerized from the decontamination pad. Additionally concentrations of
benzo(a)anthracene and benzo(b)fluoranthene detected in rock and soil cuttings
containerized from monitor well MW-41 exceeded USEPA Industrial RBCs.

The USEPA Industrial RBC for arsenic was exceeded in a number of the soil borings
and rock and soil cuttings from monitor wells (Tables 3-1 through 3-6). In order to
evaluate this data, it was necessary to evaluate background concentrations of these
constituents. This conclusion was reached based upon USEPA Guidance Number
TSC-92-02 which indicates background concentrations can be used to determine if a
waste is contaminated.

Site background concentrations of arsenic detected range from 1.9 to 21 milligrams per
kilogram (mg/kg). The concentrations of arsenic detected in the IDW soil cuttings and
rock and soil cuttings are within the site background concentration ranges for these
compounds based on background soil data collected at the site.

Based on these results, the IDW soil cuttings from soil borings 26-SB0001, soil and
rock cuttings from monitor wells MW-40 and MW-43, and the decontamination pad
are considered contaminated because of benzo(a)pyrene. Soil and rock cuttings from
monitor well MW-41 are considered contaminated because of benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene.
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3.3 CHARACTERIZATION OF PURGE WATER IDW

Groundwater samples collected during the BTF and Sewers RFI Addendum and
Facility-Wide and Land Disposal Areas RFI resampling investigations were analyzed
for VOCs, SVOCs, PP metals, barium and cyanide. Seven VOCs, 18 SVOCs including
15 PAHs, seven metals, and cyanide were detected in the IDW purge water. These
groundwater sampling results are summarized in Tables 3-7 and 3-8, in Section 4 of the
BTF and Sewers RFI Addendum Report ,and Appendix A of the Response to Comment
Addendum (November 19, 1999)

3.3.1 Hazardous Waste Characteristics

Based on a review of the available analytical data, none of the IDW purge water
containerized during the BTF and Sewers Addendum investigation and the Facility-
Wide and Land Disposal Areas RFI resampling exhibit characteristics of hazardous
waste (Tables 3-7, 3-8, and 3-11)

3.3.2 Contaminated Purge Water IDW

Based on a review of the available analytical data, IDW purge water from eight of the
monitor wells contained concentrations which exceeded USEPA MCLs (Tables 3-7, 3-
8 and 3-11).

Benzene detected in P-13S, MW-26, MW-38, MW-40, MW-41 and vinyl chloride
detected in P-13S and P-13D exceeded USEPA MCLs (Tables 3-7, 3-8, and 3-11).
Seven PAHs exceeded USEPA MCLs or RBCs for tap water in MW-41.
Benzo(a)pyrene exceeded the USEPA MCL and benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, and
naphthalene exceeded USEPA RBCs for tap water. Additionally, naphthalene
concentrations detected in MW-38, MW-39, and MW-40 exceeded the USEPA RBC
for tap water.

One metal and cyanide exceeded USEPA MCLs. The USEPA MCL for lead was
exceeded in MW-39 and MW-41 and the MCL for cyanide was exceeded in MW-32
and MW-41 (Tables 3-7, 3-8, and 3-11).

Based on these results, the IDW purge water from two piezometers P-13S and P-13D
and six monitor wells MW-26, MW-32, MW-38, MW-39, MW-40, and MW-41are
considered contaminated because of benzene, vinyl chloride, PAHs, lead, or cyanide
concentrations (Table 3-11).

10
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3.4 DECONTAMINATION PAD MATERIALS
3.4.1 Hazardous Waste Characteristics

Since none of the IDW soil cuttings from the decontamination pad exhibited
characteristics of hazardous waste (Section 3.2.1), it follows that the decontamination
pad materials do not exhibit characteristics of hazardous waste (Tables 3-6 and 3-10).

3.4.2 Contaminated Materials

Based on a review of the analytical data for the IDW soil cuttings collected from the
decontamination pad, it follows that the decontamination pad materials are
contaminated (Tables 3-6 and 3-10).

4. PROPOSED WASTE MANAGEMENT PRACTICES
4.1 Soil and Rock Cutting IDW

Since IDW soil cuttings from 26-SB0001 and 27-SB0002 contained concentrations of
benzene and chlorobenzene that may exceed RCRA TC Levels, these soil cuttings have
been characterized as hazardous (Table 3-9). The drummed soil cuttings will be
sampled and analyzed for TCLP VOC:s to determine it the cuttings are hazardous.

IDW rock and soil cuttings from monitor wells MW-40, MW-41, and MW-43 and the
decontamination pad contained concentrations of SVOCs (benzo(a)pyrene,
benzo(a)anthracene and benzo(b)fluoranthene) which exceeded USEPA Industrial
RBCs (Tables 3-1 through 3-6). Because the rock and soil cuttings from these monitor
wells contained concentrations of compounds that exceeded the RBCs, the cuttings
have been characterized as contaminated media. Benzo(a)pyrene also exceeded the
Industrial RBC in soil boring 26-SB0001, however, this sample was characterized as
hazardous because of detected concentrations of benzene.

The proposed best management practice for handling and disposal of the IDW soil
characterized as contaminated is to handle the five drums containing contaminated
cuttings as if they were a hazardous waste and dispose of the material accordingly
(Tables 3-9 and 3-10). Although this material is non-hazardous, solid waste landfills
may hesitate to accept the IDW soil cuttings because they are contaminated.

The IDW soil cuttings from the remaining soil borings and rock and soil cuttings from
the monitor wells did not contain concentrations of compounds which exceed USEPA
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industrial RBCs or the site background soil range for arsenic (Tables 3-9 and 3-10).
The proposed best management practice for handling the IDW soil cuttings is to place
the material at the on site land disposal area, Solid Waste Management Unit (SWMU)
38, Landfill. After removing the IDW soil cuttings, the drums will be triple rinsed,
crushed, and placed in the metal scrap pile for recycling at the U.S. Pipe North
Birmingham facility. Rinse waters will be collected/directed to the BTF.

4.2 Development and Purge Water IDW

Characterization of IDW purge water indicated that none of the IDW water has
characteristics of hazardous waste (Table 3-11).

IDW purge water containerized from seven monitor wells contained concentrations of
two VOCs (benzene and vinyl chloride), 7 SVOC (benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
indeno(1,2,3-cd)pyrene, and naphthalene), one metal (lead), and cyanide which
exceeded USEPA MCLs or RBCs for tap water (Tables 3-11). Because the purge
water from piezometers P-13S and P-13D and monitor wells MW-26, MW-32, MW-
38, MW-39, MW-41 contained concentrations of compounds which exceeded USEPA
MCLs, the purge water has been characterized as contaminated media. The proposed
best management practice for handling and disposal of the IDW purge water for these
monitor wells is to dispose of the water in the BTF with site process water (Table 3-11).
This facility is capable of processing the water and will not result in any exceedences of
the Facility’s National Pollution Discharge Elimination System (NPDES) permit.

The IDW purge water from MW-42, MW-43, and MW-44 do not contain
concentrations of compounds that exceed USEPA MCLs (Table 3-11). The proposed
best management practice for the purge water from these monitor wells is to dispose of

the water in the BTF at the Sloss Facility.

In some cases, purge water from several monitor wells/piezometers were combined in a
drum:

e Purge water from P-13D and MW-34D was containerized in a drum,
e Purge water from P-13S and MW-34S was containerized in a drum,

e Purge water from MW-38, MW-39, MW-26, and P-15 was containerized in a
drum, and

12
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e Purge water from MW-41, MW-42, and MW-43 was containerized in a drum.

The analytical results from the most contaminated well/piezometer were used to
characterize the purge water containerized in these drums. All of the drums containing
purge water from multiple wells/piezometers were characterized as contaminated
(Table 3-11).

After disposing of the IDW purge water, the drums will be triple rinsed, crushed, and
placed in the metal scrap pile for recycling at the U.S. Pipe North Birmingham facility.
Rinse waters will also be collected/directed to the BTF.

4.3 Decontamination Pad Materials

Since IDW soil cuttings collected from the decontamination pad contained
concentrations of benzo(a)pyrene that exceeded USEPA Industrial RBCs, the
decontamination pad materials have been characterized as contaminated media.

The proposed best management practice for handling and disposal of the
decontamination pad materials characterized as contaminated is to handle the five
drums containing decontamination pad materials as if they were a hazardous waste and
dispose of the material accordingly (Table 3-10). Although this material is non-
hazardous, solid waste landfills may hesitate to accept the decontamination pad
materials because they are contaminated.

5. REFERENCES

US. Environmental Protection Agency, 1997. Risk-Based Concentration Table,
October 22, 1997. USEPA Region III, Philadelphia, Pennsylvania. October 22,
1997 Memorandum.

U. S. Environmental Protection Agency, 1992. Management of Contaminated Media.
Guidance Number TSC-92-02. USEPA Region IV, Atlanta, GA. December
28,1992 Memorandum

13

j\proj\tf320\chemplntireport\chemidw



ARCADIS

J\proj\tf320\btfsewer\rpt\btfidw\chemidw

FIGURES

RCRA Facility Investigation
Chemical Manufacturing
Plant

Volume Il of II:

Investigation Derived
Waste Report



Y
/ ™ \;’ .
G \ \-\\ o 7
. \& . \Q\‘\ 2 ! £ 7
* ;l/ & \:._, o, ”/ /

o /\ e 4

£
/ \\ .
\\\,
v "

SCALE: 1" = 80"

SWMU 29
CHEMICAL PRODUCT

LEGEND TANK CONTAINMENT

—“—————~  EXISTING RAILROADS
===——== EXISTING ROADS

PROPERTY BOUNDARY

P-31 ®  SINGLE PIEZOMETERS
P-1 PIEZOMETER COUPLET

26-5800014  SOIL BORING LOCATION

pr 4 :"j!' g
T/ 2,
= ?l 4 29-SB000t, 2
i i ‘!.f H Yy

gl DATE PROJECT MANAGER | PROJECT OFFICER FIGURE NUMBER
| R CHEICAL AT DX, SO >0 Mo

DRAWN KT ’ KT
% ARCADIS GERAGHTY&MlLLER BUH — | T = CHEMICAL MANUFACTURING PLANT RFI 1-1
| ERRR T s smacse | T O BIRMINGHAM, ALABAVA




LEGEND

=—————-  EXISTING RAILROADS
=———== EXISTING ROADS

PROPERTY BOUNDARY

P-31 ®  SINGLE PIEZOMETERS
P-1 PIEZOMETER COUPLET

26-SB800014 SOIL BORING LOCATION

CONCRETE
#" CONTAINMENT
AREA

Fas
ﬂ 127‘517 99 ?NECT —— 'P,?OJ?T i FIGURE NUMBER
o (@) [ — e 0R P52 QT 9
DRAWN KT E -
% AR IS GERAGHTY&WLLER .. — [PRoECT NOWBER = S CHEMICAL MANUFACTURING PLANT RFI 1-2
AR e e CADD FLE NAME TF000320.0016 SLOSS INDUSTRIES CORPORATION
g| Tel: 813/961-1921 Fox: 813/961-2599 SCHEMSB1.DWG BIRMINGHAM, ALABAMA




40 80

SCALE: 1" = 80"

LEGEND

EXISTING RAILROADS

T=———=EXISTING ROADS

—— ——  PROPERTY BOUNDARY
P-31 @  SINGLE PIEZOMETERS
P-1 PIEZOMETER COUPLET
so-3, STAFF GAGE

MW-21 @  SINGLE MONITOR WELL

Mw-25 (@]

MONITOR WELL COUPLET

STORM—WATER
DRAINAGE DITCH

Ll

-

3

®

e B
i S A

B s pstis SSNS: St : 3 ' : ' o -
‘-—-_-::j'““...:j-""'”""—- . Lo e { -
,,_,_.—---"‘:.—:«-Jr:—":‘ﬁ::;’_**"‘W' 1 t
. e s e
¥ ...+—--""‘"Mw_ 1 2 et
R g N g S B (BB RS
MW—4A ///
/j
~ //
FIETERY / il
7 § - 3
Z ! 1 4
Mw_42 !f / /p./
o

I~ 7 :
/ ; /’
S AR . S
wi-41/ /¥
/ / v
SWMU13 R 4 i

RO,
/)
;,/
/!
7
’»"
/l
’/
SWMU24
\'.
\
\’\
g| DATE PROJECT MANAGER PROJECT OFFICER FIGURE NUMBER
1 12/16/99 l”;m - ::mm ek BTF AREA MONITOR WELL LOCATION MAP
° DRAWN KT o o
i ARCADIS GERAGHTY&MILLER BuH — [ProuCT NowBER CHEMICAL MANUFACTURING PLANT RFI 1-3
‘S| 14487 North Dale Mabry Hwy.. Sute 115 SLOSS INDUSTRIES CORPORATION
Bl I s r3/ver-2000 Sowsowe | 10003200016 BIRMINGHAM, ALABAMA




LEGEND

EXISTING RAILROADS
EXISTING ROADS

PROPERTY BOUNDARY

SINGLE PIEZOMETERS
PIEZOMETER COUPLET

STAFF GAGE

SINGLE MONITOR WELL

MONITOR WELL COUPLET

STORM—WATER
DRAINAGE DITCH

STORM WATER RUNOFF
SEWER (SOLID WHERE
UNDERGROUND)

ABOVE GROUND
SEWER LINE

400 800

SCALE: 1 = 800"

BIRMINGHAM, ALABAMA

= DATE PROJECT MANAGER | PROJECT OFFICER ‘ FIGURE NUMBER
o L = R X =67 MONITOR WELL AND PIEZOMETER LOCATION MAP

e KLE'AD DESIGN PROF, %‘lECKED
© ARCAD]S GERAGHTY&MILLER St — Vi S CHEMICAL MANUFACTURING PLANT RFI 1-4
b LA el SLOSS INDUSTRIES CORPORATION
g T 386 2 1937° Fox: 813/961-2599 SIDW1-4.0WG 1F000320.0016




Step 1: Is mediuma
listed w aste or
contaminated by a
listed w aste?

yes

no/unknow n

Step 2: Is medium
contaminated by a
characteristic w aste?

no

yes/unknow n

Step 3: Test for hazardous w aste
characteristic

Does medium exhibit

hazardous w aste Apply Best Management

Practices

characteristic?

Decontaminate and/or

manage as a hazardous Source: EPA Guidance Number TSC-92-02, Management of
w aste Contaminated Media

m GERAGHTY & MILLER @

14497 North Dale Mabry Hwy., Suite 115 DECISION MATRIX FOR MANAGING FIGURE
Tampa, Florida 33618 CONTAMINATED MEDIA 2-1
Tel: 813/961-1921 Fax: 813/961-2599 Date: 12/10/98

J:\proj\tf320\btfsewer\rpt\tables\Matrix.xls



ARCADIS

J\proj\tf320\btfsewer\rpt\btfidw\chemidw

TABLES

RCRA Facility Investigation
Chemical Manufacturing
Plant

Volume Il of II:

Investigation Derived
Waste Report



TABLE 2-1
Summary of Site Background Soil Concentration Ranges
and USEPA Risk Based Concentrations
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 2

Chemical Background USEPA RBC USEPA RBC
Concentration  Soil Ingestion Soil Ingestion
Range Residential " Industrial
Volatile Organic Compounds (ug/kg):
Acetone 26 - 38 7,800,000 200,000,000
Benzene ND 22,000 200,000
Chlorobenzene ND 1,600,000 41,000,000
Ethylbenzene ND 7,800,000 200,000,000
Tetrachloroethene 058 - 20 12,000 110,000
Toluene 1 - 74 16,000,000 410,000,000
Vinyl chloride ND 340 3,000
Xylenes 58 - 74 160,000,000 4,100,000,000
Semivolatile Organic Compounds (ug/kg):
1,2,4-Trichlorobenzene ND 780,000 20,000,000
* 2-Methylnaphthalene ND 1,600,000 41,000,000
2-Methylphenol (o-cresol) ND 3,900,000 100,000,000
4-Methylphenol (p-cresol) ND 390,000 10,000,000
*  Acenaphthene ND 4,700,000 120,000,000
* Acenaphthylene ND NS NS
*  Anthracene ND 23,000,000 610,000,000
* Benzo(a)anthracene 33 - 33 870 7,800
* Benzo(a)pyrene 40 - 40 87 780
* Benzo(b)fluoranthene 65 - 66 870 7,800
*  Benzo(g,h,i)perylene ND NS NS
*  Benzo(k)fluoranthene ND 8,700 78,000
Bis(2-ethylhexyl)phthalate 31 - 31 46,000 410,000
* Chrysene 43 - 43 87,000 780,000
* Dibenzo(a,h)anthracene ND 87 780
Dibenzofuran ND 310,000 8,200,000
*  Fluoranthene 58 - 6l 3,100,000 82,000,000
* Fluorene ND 3,100,000 82,000,000
* Indeno(1,2,3-cd)pyrene ND 870 7,800
* Naphthalene 44 - 48 1,600,000 41,000,000
*  Phenanthrene 30 - 30 NS NS
Phenol ND 47,000,000 1,200,000,000
*  Pyrene 52 - 52 2,300,000 61,000,000

Footnotes of page 2.

g:/proj/tf320/chemplnt/report/IDW/RBCSUM
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ARCADIS



TABLE 2-1

Summary of Site Background Soil Concentration Ranges

and USEPA Risk Based Concentrations
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 2 of 2

Chemical Background USEPA RBC USEPA RBC
Concentration Soil Ingestion Soil Ingestion
Range Residential " Industrial
Metals (mg/kg):
Antimony, Total ND 31 820
Arsenic, Total 1.9 - 21 0.43 3.8
Barium, Total 14 - 200 5,500 140,000
Beryllium, Total 044 - 26 160 4,100
Cadmium, Total ND 39 1,000
Chromium, Total s 8.6 - 46 230 6,100
Copper, Total 5 - 32 3,100 82,000
Lead, Total 5 - 23 400 NS
Mercury, Total */ 003 - 02 7.8 200
Nickel, Total 47 - 47 1,600 41,000
Selenium, Total ND 390 10,000
Thallium, Total 1.1 - 13 5.5 140
Zinc, Total 86 - 171 23,000 610,000
Cyanide, Total (mg/kg) ND 1,600 41,000

ND - Not Detected. This constituent was not detected in site background soil samples.

NS - No Standard.

" Source: USEPA Region III Risk-Based Concentrations (RBCs), October 27, 1999.

% Chromium VI RBC.
3 Methylmercury RBC.

g:/proj/tf320/chemplnt/report/IDW/RBCSUM
1/31/2003 8:33 AM
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TABLE 3-1

Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU26 in June 1999
Chemical Manufaturing Plant RFI

Sloss Industries Corporation

26-SB0001 26-SB0002
Sample ID USEPA RBC RCRA TC|990609-CM-26- 990609-CM-26- 990609-CM-26:990609-CM-26- 990609-CM-26- 990609-CM-26
Soil Ingestion [ evel ¥ | SL0001(5-7) SL0001(9-11) SL0001(13-15); SL0002(2-4) SL0002(4-6)  SL0002(6-8)

Lab ID Industrial " 108995-7 108995-8 108995-9 108995-10 108995-11 108995-12
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 15000 | 10000 | 5500 2900 8400 2400

Semivolatile Organic Compounds (ug/kg):

* 2-Methylnaphthalene 41,000,000 NS <410 3100 <410 <430 <460 <390
4-Methylphenol (p-cresol) 10,000,000 200,000 <410 400 <410 <430 <460 <390

* Acenaphthene 120,000,000 NS <410 680 <410 <430 <460 <390

* Acenaphthylene NS NS <410 1900 <410 <430 <460 <390

* Anthracene 610,000,000 NS <410 2400 <410 <430 <460 <390

* Benzo(a)anthracene 7,800 NS <410 5400 <410 <430 <460 <390

* Benzo(a)pyrene 780 NS <410 <410 <430 <460 <390

* Benzo(b)fluoranthene 7,800 NS <410 4900 <410 <430 <460 <390

* Benzo(g,h,i)perylene NS NS <410 1900 <410 <430 <460 <390

* Benzo(k)fluoranthene 78,000 NS <410 2100 <410 <430 <460 <390
Bis(2-ethylhexyl)phthalate 410,000 NS <410 <410 430 <430 690 <390

* Chrysene 780,000 NS <410 4000 <410 <430 <460 <390

* Dibenzo(a,h)anthracene 780 NS <410 510 <410 <430 <460 <390
Dibenzofuran 8,200,000 NS <410 2100 <410 <430 <460 <390

* Fluoranthene 82,000,000 NS <410 14000 1000 <430 <460 <390

* Fluorene 82,000,000 NS <410 4000 <410 <430 <460 <390

* Indeno(1,2,3-cd)pyrene 7,800 NS <410 1900 <410 <430 <460 <390

* Naphthalene 41,000,000 NS <410 38000 1500 <430 <460 <390

* Phenanthrene NS NS <410 14000 1100 <430 <460 <390

* Pyrene 61,000,000 NS <410 8800 560 <430 <460 <390

Metals (mg/kg):
Antimony, Total 820 NS 0591 <0.6 R 0.6517 0.6 J <0.69 R <0.54 R
Arsenic, Total 3.8 5 2.3 3.5 3.3 4 [ 5.1 | 5.3 |

Footnotes on page 2.

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU26

1/31/2003 8:31 AM
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TABLE 3-1

Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU26 in June 1999
Chemical Manufaturing Plant RFI

Sloss Industries Corporation

26-SB0001 26-SB0002

Sample ID USEPA RBC RCRA TC|990609-CM-26- 990609-CM-26- 990609-CM-26:990609-CM-26- 990609-CM-26- 990609-CM-26-

Soil Ingestion T evel ¥ | SL0001(5-7) SLO0001(9-11) SL0001(13-15)i SL0002(2-4) SL0002(4-6)  SL0002(6-8)
Lab ID Industrial 108995-7 108995-8 108995-9 108995-10 108995-11 108995-12
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999
Barium, Total 140,000 100 8.7 12 12 27 23 30
Cadmium, Total 1,000 1 147 1.27] 1.6 J 1.27] 11J 0.74 1
Chromium, Total s 6,100 5 20 J 191 191 8.6 J 10 J 18]
Copper, Total 82,000 NS <0.23 R <0.24 R <0.23 R 2.7 17 4.7 ] <0.22 R
Lead, Total 400 ¥ 5 6.6 J 1117 6.6 ] 6.9 ] 7.4 ] 15 ]
Nickel, Total 41,000 NS 1.7] 257 29 447 4.7 ] 2717
Thallium, Total 140 NS 0.06 0.06 0.03 0.07 0.08 0.08
Zinc, Total 610,000 NS 3 uJ 4.1 UJ 54 U] 7.4 UJ 10 UJ 4.8 UJ

Cyanide, Total (mg/kg): 41,000 NS 1.7 1.7 1.7 <0.26 <0.28 2.4
Footnotes:
NS No Standard.

uJ

ug/kg
mg/kg

1/
2/
3/

4/

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU26
1/31/2003 8:31 AM

Positive results have been classified as qualitative during data validation.
Analyte was not detected at or above the indicated concentration and has been

classified as qualitative.
Data classified as unusable.
Micrograms per kilogram.
Milligrams per kilogram.

Source: USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.

RBC for Chromium V1.
Residential RBC

TC Levels fro VOCs and SVOCs are in micrograms per liter (ug/L) and for metals

are in milligrams per liter (mg/L)
Concentration exceeds Industrial RBC.

Concentration may exceed RCRA TC level

Polycyclic aromatic hydrocarbon compound.

Page 2 of 2
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TABLE 3-2

Page 1 of 2

Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 27 in June 1999

Chemical Manufacturing Plant RFI

Sloss Industries Corporation

27-SB0001 27-SB0002
Sample ID USEPA RBC RCRA TC
Soil Ingestion Leyel ¥ [990610-CM-27-990610-CM-27-990610-CM-27:990611-CM-27- 990611-CM-27- 990611-CM-27-
SL0001(2-4)  SL0001(6-8) SL0001(10-12); SL0002(3-5)  SL0002(5-7) SL0002(9-11)
Lab ID Industrial 109054-1 109054-2 109054-3 109119-8 109119-6 109119-7
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/11/1999 6/11/1999 6/11/1999
Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 3400 890 1600 8600 14000 1200
Chlorobenzene 41,000,000 100,000 420000 72000 29000 350000 6100000 330000
Toluene 410,000,000 NS 1000000 42000 17000 130000 160000 14000
Xylenes 410,000,000 NS 4900 <320 <330 540 1300 <340
Semivolatile Organic Compounds (ug/kg):
2-Methylphenol (o-cresol) 100,000,000 200,000 670 <430 <430 <430 <420 <450
4-Methylphenol (p-cresol) 10,000,000 200,000 860 <430 <430 <430 <420 <450
Phenol 1,200,000,000 NS 85000 91000 670 67000 180000 180000
Metals (mg/kg):
Arsenic, Total 3.8 5 5.1 [ 15 4.8 18 | 11 [ 10 [
Barium, Total 140,000 100 277 127 13J 21J 20 J 21J
Beryllium, Total 4,100 NS <0.06 UJ 0.55 ] 02J <0.07 R <0.06 R <0.07 R
Cadmium, Total 1,000 1 0.83 J 025 1] 034 ] 2] 1.8 1.6 7
Chromium, Total ¥ 6,100 5 36 ] 2] 28J 22] 17 ] 13 ]
Copper, Total 82,000 NS <0.24 R 0.94 J 1.8 1317 <0.25 UJ <0.26 UJ
Lead, Total */ 400 5 24 ) 30 J 251 46 J 6.11] 52J
Nickel, Total 41,000 NS 127 3.117 3617 271 3117 261
Selenium, Total 10,000 1 <0.12 UJ <0.13 UJ <0.12 UJ 12] 17 0.89 J
Thallium, Total 140 NS 0.11 0.08 0.07 0.09 0.07 0.07
Zinc, Total 610,000 NS 11 UJ 22 UJ 4.6 UJ 8.2 UJ 8.1 UJ 6.2 UJ

ARCADIS
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TABLE 3-2 Page 2 of 2
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 27 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

27-SB0001 27-SB0002

Sample ID USEPA RBC RCRA TC
Soil Ingestion [ eye] ¥ [990610-CM-27-990610-CM-27-990610-CM-27:990611-CM-27-990611-CM-27- 990611-CM-27-
SL0001(2-4)  SL0001(6-8) SL0001(10-12): SL0002(3-5) SL0002(5-7) SL0002(9-11)

Lab ID Industrial 109054-1 109054-2 109054-3 109119-8 109119-6 109119-7
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/11/1999 6/11/1999 6/11/1999
Cyanide, Total (mg/kg): 41,000 NS <0.25 <0.26 <0.26 0.28 <0.26 0.32
Footnotes:

NS  No Standard.
J Positive results have been classified as qualitative during data validation.
ul Analyte was not detected at or above the indicated concentration and has been
classified as qualitative.
R Data classified as unusable.
ug/kg  Micrograms per kilogram.
mg/kg Milligrams per kilogram.
Source: USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
RBC for Chromium VI.
Residential RBC.

TC Levels for VOCs and SVOCs are in micrograms per liter (ug/L) and for

2
3/
4/
metals are in milligrams per liter (mg/L).

Concentration exceeds Industrial RBC.
Concentration may exceed RCRA TC level.

ARCADIS
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TABLE 3-3

Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 29 in June 1999

Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 1 of 2

29-SB0001 29-SB0002
Sample ID USEPA RBCRCRA TCl990609-CM-29.990609-CM-29: 990609-CM-29. 990609-CM-29:990609-CM-29
Soil Ingestion  Level SL0001(4-6) SL9001 SL0001(8-10) SLO0001(12-13)i SL0002(4-4.5)
Lab ID Industrial " 108995-1 108995-3 108995-4 108995-6 108995-13
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999
Volatile Organic Compounds (ug/kg):
Acetone 200,000,000 NS <3400 J 3400 J <3300 <3500 <3500
Benzene 200,000 500 5000 3100 3900 6500 59000
Chlorobenzene 41,000,000 100,000 19000 J 8400 J 15000 22000 21000
Ethylbenzene 200,000,000 NS <340 <340 <330 <350 930
Tetrachloroethene 110,000 700 <340 <340 <330 <350 1200
Toluene 410,000,000 NS 210000 J 99000 J 120000 210000 36000
Vinyl chloride 3,000 200 <68 <68 <67 <70 87
Xylenes 4,100,000,000 NS 8100 J 3600 J 4600 5800 12000
Semivolatile Organic Compounds (ug/kg):
1,2,4-Trichlorobenzene 20,000,000 NS <450 <450 <440 <460 930
2-Methylphenol (o-cresol) 100,000,000 200,000 <450 <450 470 490 <460
4-Methylphenol (p-cresol) 10,000,000 200,000 1300 930 1500 1300 520
Bis(2-ethylhexyl)phthalate 410,000 NS <450 <450 600 750 <460
Phenol 1,200,000,000 NS 11000 J 6800 J 7100 J 35000 2000
Metals (mg/kg):
Arsenic, Total 3.8 5 5.6 | 5.5 6.2 2.9 4 |
Barium, Total 140,000 100 19 15 4.2 19 26
Beryllium, Total 4,100 NS <0.06 UJ <0.07 UJ 0.95 J 021] <0.07 UJ
Cadmium, Total 1,000 1 14 ] 121 <0.06 UJ 0.4 ] 0.65 J
Chromium, Total * 6,100 5 98 J 85 1] 0.64 J 2217 6.4 ]
Copper, Total 82,000 NS 23] 147 0.86 J 427 .17
Lead, Total * 400 5 5917 477 0.85J 247 331J
Mercury, Total ¥ 200 200 <0.34 <0.34 <0.33 <0.35 2.4

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU29
1/31/2003 8:44 AM

Footnotes on Page 2.
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TABLE 3-3

Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 29 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

29-SB0001 29-SB0002
Sample ID USEPA RBCRCRA TCl990609-CM-29.990609-CM-29: 990609-CM-29. 990609-CM-29:990609-CM-29
Soil Ingestion  Level SL0001(4-6) SL9001 SL0001(8-10) SLO0001(12-13)i SL0002(4-4.5)
Lab ID Industrial " 108995-1 108995-3 108995-4 108995-6 108995-13
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999
Nickel, Total 41,000 NS 571 551 241] 561 411
Thallium, Total 140 NS 0.07 0.1 0.08 0.05 0.09
Zinc, Total 610,000 NS 11 UJ 9.5 UJ 1.7 UJ 7.6 UJ 6.8 UJ
Cyanide, Total (mg/kg): 41,000 NS <0.27 <0.27 0.31 <0.28 <0.28
Footnotes:
NS No Standard.
J Positive results have been classified as qualitative during data validation.
ul Analyte was not detected at or above the indicated concentration and has been
classified as qualitative.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU29
1/31/2003 8:44 AM

1/

2/

3/

4

5/

Source: USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
RBC for Chromium VI.

Residential RBC.

Methylmercury RBC.

TC Levels for VOCs and SVOCs are in micrograms per liter (ug/L) and

for metals are in milligrams per liter (mg/L).

|:|Concentration exceeds Industrial RBC.

ARCADIS
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TABLE 3-4 Page 1 of 2
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 31 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

31-SB0001 31-SB0002

Sample ID USEPA RBC RCRA TC
Soil Ingestion  Leye] ¥ [990610-CM-31-990610-CM-31-990610-CM-31:990610-CM-31- 990610-CM-31- 990610-CM-31.

SL0001(0.5-2) SL0001(2-4) SL0001(6-8) i SL0002(2-4) SL0002(4-6) SL0002(8-10)
Lab ID Industrial 109054-4 109054-5 109054-6 109054-7 109054-8 109054-9
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999

Yolatile Organic Compounds (ug/kg):

Benzene 200,000 500 2300 760 810 3300 530 <330
Chlorobenzene 41,000,000 100,000 2100 1000 <300 3000 <340 <330
Ethylbenzene 200,000,000 NS 32000 11000 770 390 <340 <330
Toluene 410,000,000 NS 10000 8700 2300 3400 340 <130
Xylenes 4,100,000,000 NS 160000 31000 5100 2000 <340 <330
Semivolatile Organic Compounds (ug/kg):
4-Methylphenol (p-cresol) 10,000,000 200,000 <420 <410 700 <400 <450 <440
Phenol 1,200,000,000 NS 20000 1200 1200 760 790 <440

Metals (mg/kg):

Antimony, Total 820 NS 0.61 J 127 0.76 J 0.98 J <0.67 R <0.66 R
Arsenic, Total 3.8 5 8.4 | 5.3 [ 52 4.3 [ 43 | 1.5
Barium, Total 140,000 100 39 J 49 '] 48 ] 98 J 42'] 317
Beryllium, Total 4,100 NS <0.06 UJ <0.06 UJ <0.06 UJ <0.06 UJ 0.48 J 02117
Cadmium, Total 1,000 1 1517 34 ] 18] 3617 117 0.26 J
Chromium, Total %/ 6,100 5 227 23 ] 13 ] 197 957 3517
Copper, Total 82,000 NS 13 ] <0.24 R <0.24 R <022 R <027 R 0.48 J
Lead, Total ¥ 400 5 16 J 18 J 157 86 J 6] 271
Nickel, Total 41,000 NS 5117 2817 271 28] 571 6.1
Thallium, Total 140 NS 0.09 0.09 0.06 0.07 0.09 0.04
Zinc, Total 610,000 NS 23 UJ 7.8 UJ 5.6 UJ 7.2 UJ 5.5 UJ 4.6 UJ

ARCADIS
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TABLE 3-4 Page 2 of 2
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 31 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

31-SB0001 31-SB0002

Sample ID USEPA RBC RCRA TC
Soil Ingestion  Leye] ¥ [990610-CM-31-990610-CM-31-990610-CM-31:990610-CM-31- 990610-CM-31- 990610-CM-31.

SL0001(0.5-2) SL0001(2-4) SL0001(6-8) i SL0002(2-4) SL0002(4-6) SL0002(8-10)

Lab ID Industrial 109054-4 109054-5 109054-6 109054-7 109054-8 109054-9
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999
Cyanide, Total (mg/kg): 41,000 NS <0.25 <0.25 <0.24 <0.24 <0.24 <0.27
Footnotes:
NS No Standard.
J Positive results have been classified as qualitative during data validation.

ul Analyte was not detected at or above the indicated concentration and has been
classified as qualitative.

R Data classified as unusable.
ug/kg  Micrograms per kilogram.
mg/kg Milligrams per kilogram.

v Source: USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.

o RBC for Chromium VI.

3 Residential RBC.

Y TC Levels for VOCs and SVOCs are in micrograms per liter (ug/L)

and metals are in milligrams per liter (mg/L).
I:l Concentration exceeds Industrial RBC.

ARCADIS
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TABLE 3-5 Page 1 of 1
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 36 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

36-SB0001
Sample ID USEPA RBC RCRA TC
Soil Ineestion y |990611-CM-36-990611-CM-36-990611-CM-36-990611-CM-36-
g Level
SL0001(4-6)  SL0001(6-8) SL9001 SL0001(8-10)
Lab ID Industrial 109119-2 109119-1 109119-9 109119-3
Sample Date 6/11/1999 6/11/1999 6/11/1999 6/11/1999
Semivolatile Organic Compounds (ug/kg):
Bis(2-ethylhexyl)phthalate 410,000 NS <400 670 <420 <430
Metals (mg/kg):
Arsenic, Total 3.8 5 5.6 | 6.3 [ 6 | 6.7 |
Barium, Total 140,000 100 16 J 257 26 ] 1]
Beryllium, Total 4,100 NS <0.06 R 02417 0.16 J 0.11 7
Cadmium, Total 1,000 1 0917J 041] 0.57 7 0.117J
Chromium, Total * 6,100 5 117 581 581 177
Copper, Total 82,000 NS 0.57 7 0.63 ] 1.6 7] .57
Lead, Total * 400 5 10 J 9.9 J 7.1 1.8J
Nickel, Total 41,000 NS 2411 2.6 1] 2.71] 1.5
Selenium, Total 10,000 1 0.151] <0.12 UJ 0.14 UJ <4 UJ
Thallium, Total 140 NS 0.14 0.36 0.34 0.14
Zinc, Total 610,000 NS 52 UJ 3.1 UJ 43 UJ 2.6 UJ
Cyanide, Total (mg/kg): 41,000 NS <0.24 <0.26 <0.26 <0.26
Footnotes:
J Positive results have been classified as qualitative during data validation.
uJ Analyte was not detected at or above the indicated concentration and has been
classified as qualitative.
R Data classified as unusable.

ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

v Source: USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
o RBC for Chromium VI.
3 Residential RBC.

M TC Levels for SVOCs are in micrograms per liter (ug/L) and for metals

are in milligrams per liter (mg/L).

|:|C0ncentration exceeds Industrial RBC.
ARCADIS
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TABLE 3-6 Page 1 of 4
Summary of Constituents Detected in Investigation
Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation
USEPARBC RCRA TC [990621-BT-IW- 990621-BT-IW- 990621-BT-IW- 990621-BT-IW-

Sample ID

Soil Ingestion ~ Level ¥ SL0000 SL0038 SL0039 SL0040
Lab ID Industrial 109428-12 109428-8 109428-9 109428-10
Sample Date 6/21/1999 6/21/1999 6/21/1999 6/21/1999

Volatile Organic Compounds (ug/kg):

Benzene 200,000 500 <400 <300 <370 <350
Chlorobenzene 41,000,000 100,000 480 <300 <370 <350
Toluene 410,000,000 NS 2800 <120 <150 <140
Xylenes 4,100,000,000 NS <400 <300 <370 <350

Semivolatile Organic Compounds (ug/kg):

* 2-Methylnaphthalene 41,000,000.00 NS <530 690 <490 <460

* Acenaphthene AR NS 680 520 <490 550

* Acenaphthylene NS NS <530 <400 <490 790

* Anthracene 610,000,000 NS 840 530 <490 2300

- _Benzo(ajanthracene 7800 NS 1800 . <400 30 ... 3700

* Benzo(a)pyrene 780 NS 2200 | <400 <490

* Benzo(b)fluoranthene 7,800 NS 2700 420 <490 4600

* Benzo(g,h,i)perylene NS NS <530 <400 <490 1200

* Benzo(k)fluoranthene 78,000 NS 3100 470 600 4500

__.BisQ:ethylhexylphthalate 410000 NS | 200 400 40 <460

* Chrysene 780,000 NS 2100 <400 500 4600

* Dibenzo(a,h)anthracene 780 NS <530 <400 <490 <460
Dibenzofuran 8,200,000 NS <530 540 <490 480

* Fluoranthene 82,000,000 NS 7800 2200 1500 17000

*Fuoene 82000000 NS | 830900 490, 1400

* Indeno(1,2,3-cd)pyrene 7,800 NS <530 <400 <490 1300

* Naphthalene 41,000,000 NS 1400 3700 <490 830

* Phenanthrene NS NS 5000 2500 960 11000

* Pyrene 61,000,000 NS 3500 1200 820 9300

Footnotes on Page 4

ARCADIS
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TABLE 3-6 Page 2 of 4
Summary of Constituents Detected in Investigation
Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Sample ID USEPARBC RCRATC [990621-BT-IW- 990621-BT-IW- 990621-BT-IW- 990621-BT-IW-
P Soil Ingestion  Level SL0000 SL0038 SL0039 SL0040
Lab ID Industrial 109428-12 109428-8 109428-9 109428-10
Sample Date 6/21/1999 6/21/1999 6/21/1999 6/21/1999
Metals (mg/kg):
Arsenic, Total 3.8 5 7 | 3.1 | 5 | 5.4 |
Barium, Total 140,000 100 63 ] 24 ] 17 ] 22°]
Cadmium, Total 1,000 1 2.9 2.5 2.2 2.4
Chromium, Total Y 6,100 5 18 16 11 14
...Copper, Total 82000 NS | 16 O e 38 5
Lead, Total*’ 400 5 18 4.3 6.8 5.7
Mercury, Total*’ 200 0 <0.4 UJ <0.3 UJ <0.37 UJ <0.35 UJ
Nickel, Total 41,000 NS 10 4.7 4.8 5.7
Thallium, Total 140 NS <0.16 <0.23 <0.14 <0.13
Zinc, Total 610,000 NS 63 24 U 35U 29 U
Cyanide, Total (mg/kg): 41,000 NS 1.9 0.38 0.37 <0.28

g:/proj/tf320/chemplnt/report/IDW/IDWSLDATA
1/31/2003 9:19 AM

Footnotes on Page 4
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TABLE 3-6

Summary of Constituents Detected in Investigation

Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Sample ID USEPA RBC  RCRA TC [990621-BT-IW- 990621-BT-IW- 990621-BT-IW- 990621-BT-IW-
Soil Ingestion Level ¥ SL0041 SL0042 SL0043 SL0044

Lab ID Industrial ¥ 109428-7 109428-6 109428-5 109428-11
Sample Date 6/21/1999 6/21/1999 6/21/1999 6/21/1999

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 <330 <280 <300 <300
Chlorobenzene 41,000,000 100,000 <330 <280 <300 <300
Toluene 410,000,000 NS 250 <110 <120 <120
Xylenes 4,100,000,000 NS 680 <280 <300 <300

Semivolatile Organic Compounds (ug/kg):

* 2-Methylnaphthalene 41,000,000.00 NS 24000 <380 <400 <400

* Acenaphthene R NS 22000 <380 <400 <400

* Acenaphthylene NS NS 1300 <380 <400 <400

* Anthracene 610,000,000 NS 6400 <380 530 <400

* Benzo(aanthracene 7800 e NS .. 13000 | . =380 1100 . <400 ...

* Benzo(a)pyrene 780 NS 13000 450 | 1700 <400

* Benzo(b)fluoranthene 7,800 NS 9700 470 1900 <400

* Benzo(g,h,i)perylene NS NS 3000 <380 600 <400

* Benzo(k)fluoranthene 78,000 NS 14000 400 1400 <400

.. Bisethylhexylphthalate 410000 NS A0 380 A0 <400

* Chrysene 780,000 NS 12000 410 1300 <400

* Dibenzo(a,h)anthracene 780 NS <430 <380 <400 <400
Dibenzofuran 8,200,000 NS 13000 <380 <400 <400

* Fluoranthene 82,000,000 NS 38000 1100 4600 440

*Florene $2.000000 NS | ..22000 380 A0 <400 ..

* Indeno(1,2,3-cd)pyrene 7,800 NS 3400 <380 580 <400

* Naphthalene 41,000,000 NS 82000 <380 <400 <400

* Phenanthrene NS NS 49000 550 2200 <400

* Pyrene 61,000,000 NS 21000 670 2500 <400

g:/proj/tf320/chemplnt/report/IDW/IDWSLDATA
1/31/2003 9:19 AM

Footnotes on Page 4
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TABLE 3-

6 Page 4 of 4

Summary of Constituents Detected in Investigation
Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Sample ID USEPA RBC  RCRA TC [990621-BT-IW- 990621-BT-IW- 990621-BT-IW- 990621-BT-IW-
Soil Ingestion Level ¥ SL0041 SL0042 SL0043 SL0044
Lab ID Industrial ¥ 109428-7 109428-6 109428-5 109428-11
Sample Date 6/21/1999 6/21/1999 6/21/1999 6/21/1999
Metals (mg/kg):
Arsenic, Total 3.8 5 9.6 | 2.6 | 15 | 4.9 |
Barium, Total 140,000 100 500 J 43 ] 110 J 371]
Cadmium, Total 1,000 1 2.5 1 1.2 53
Chromium, Total Y 6,100 5 15 3.8 3.9 21
_..Copper, Total e 82,000 ... NS L S 12
Lead, Total” 400 35 <2.8 13 36
Mercury, Total*’ 200 0 1] <0.28 UIJ <0.3 UJ <0.3 UJ
Nickel, Total 41,000 NS 12 52 4.7 7.7
Thallium, Total 140 NS <0.12 <0.1 0.17 <0.22
Zinc, Total 610,000 NS 89 23 U 17 U 230
Cyanide, Total (mg/kg): 41,000 NS 4.2 <0.23 0.33 1.2
Footnotes:
NS No Standard
J Positive results have been classified as
qualitative during data validation.
uJ Analyte was not detected at or above the indicated
concentration and has been classified as qualitative.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/

2/

3/

4/

5/

Source: USEPA Region III Risk Based

Concentrations (RBC), October 27, 1999.

RBC for Chromium VI.

Residential RBC.

TC Levels for VOCs and SVOCs are in micrograms per liter
(ug/L) and metals are in milligrams per liter (mg/L).

Methylmercury RBC.
Polycyclic aromatic hydrocarbon compound.

|:| Concentration exceeds Industrial RBC.

g:/proj/tf320/chemplnt/report/IDW/IDWSLDATA
1/31/2003 9:19 AM
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TABLE 3-7
Summary of Constituents Detected in Groundwater
Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 4

RCRATC  [990621-BT-13- 990621-BT-13- 990618-BT-13- 990617-BT-13-

Chemical USEPA MCL Level GWO0038 GW0039 GW0040 GW0041
Lab Sample ID 109428-2 109428-3 109390-1 109373-1
Sample Date 6/21/1999 6/21/1999 6/18/1999 6/17/1999

Yolatile Organic Compounds (ug/L):
Benzene 5 500 12 | <5 <5
Carbon disulfide 1000 " NS 6 <5 <5 <5
Chlorobenzene 100 100000 <5 <5 19 <5
Toluene 1000 NS 2 <2 12 <2
Xylenes 10000 NS 14 <5 <5 <5

Semivolatile Organic Compounds (ug/L):
1,2,4-Trichlorobenzene 70 NS <10 <10 12 <10

* 2-Methylnaphthalene 120" NS 16 <10 15 33

* Acenaphthene 370 " NS <10 <10 15 39

* Anthracene 1800 NS <10 <10 <10 25

* Benzo(a)anthracene 0.092 NS <10 <10 <10 23

* Benzo(a)pyrene 0.2 NS <10 <10 <10 29

* Benzo(b)fluoranthene 0.092 " NS <10 <10 <10 23

* Benzo(g,h,i)perylene NS NS <10 <10 <10 13

* Benzo(k)fluoranthene 092" NS <10 <10 <10
Bis(2-ethylhexyl)phthalate 6 NS <10 <10 <10 <10

* Chrysene 9.2V NS <10 <10 <10 | 26 |
Dibenzofuran 24V NS <10 <10 <10 17

* Fluoranthene 1500 " NS <10 <10 11 140

* Fluorene 240 NS <10 <10 10 31

* Indeno(1,2,3-cd)pyrene 0.092 NS <10 <10 <10 15

* Naphthalene 6.5" NS 420 17 98 84 J

* Phenanthrene NS NS <10 <10 23 120

* Pyrene 180 NS <10 <10 <10 69

Footnotes on Page 4

ARCADIS
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TABLE 3-7
Summary of Constituents Detected in Groundwater
Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

RCRATC  [990621-BT-13- 990621-BT-13- 990618-BT-13- 990617-BT-13-
Chemical USEPA MCL Level GW0038 GW0039 GW0040 GW0041
Lab Sample ID 109428-2 109428-3 109390-1 109373-1
Sample Date 6/21/1999 6/21/1999 6/18/1999 6/17/1999
Metals (mg/L):
Arsenic, Total 0.05 5 <0.01 <0.01 <0.01 <0.01
Barium, Total 2 100 0.22 0.2 0.09 0.2
Chromium, Total 0.1 5 <0.01 0.02 <0.01 <0.01
Copper, Total 1.3 NS <0.02 0.05 <0.02 0.02
Lead, Total 0.015 5 <0.015 <0.015
Mercury, Total 0.002 0.2 <0.0005 <0.0005 <0.0005 0.002
Zinc, Total 5 NS 032 U 024 U 0.09 U 0.17 U
Cyanide, Total (mg/L): 0.2 NS 0.06 <0.02 <0.02 0.26

g:/proj/tf320/chemplnt/report/idw/IDWIIGWSWMU 13
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Footnotes on Page 4
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TABLE 3-7
Summary of Constituents Detected in Groundwater
Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 3 of 4

RCRATC  [990617-BT-13- 990617-BT-13- 990617-BT-13- 990621-BT-13-

Chemical USEPA MCL Level GW9041 GW0042 GW0043 GW0044
Lab Sample ID 109373-4 109373-2 109373-3 109428-1
Sample Date 6/17/1999 6/17/1999 6/17/1999 6/21/1999

Yolatile Organic Compounds (ug/L):
Benzene 5 500 [ 6 ] <5 <5 <5
Carbon disulfide 1000 " NS <5 <5 <5 <5
Chlorobenzene 100 100000 <5 <5 <5 <5
Toluene 1000 NS <2 <2 <2 <2
Xylenes 10000 NS <5 <5 <5 <5

Semivolatile Organic Compounds (ug/L):
1,2,4-Trichlorobenzene 70 NS <10 <10 <10 <10

* 2-Methylnaphthalene 120" NS 29 <10 <10 <10

* Acenaphthene 370 " NS 36 <10 <10 <10

* Anthracene 1800 " NS 25 <10 <10 <10

* Benzo(a)anthracene 0.092 NS 23 <10 <10 <10

* Benzo(a)pyrene 0.2 NS 28 <10 <10 <10

* Benzo(b)fluoranthene 0.092 " NS 23 <10 <10 <10

* Benzo(g,h,i)perylene NS NS 14 <10 <10 <10

* Benzo(k)fluoranthene 092" NS 29 | <10 <10 <10
Bis(2-ethylhexyl)phthalate 6 NS <10 <10 <10 <10

* Chrysene 9.2V NS 25 | <10 <10 <10
Dibenzofuran 24V NS 16 <10 <10 <10

* Fluoranthene 1500 " NS 140 <10 <10 <10

* Fluorene 240 NS 30 <10 <10 <10

* Indeno(1,2,3-cd)pyrene 0.092 NS 14 <10 <10 <10

* Naphthalene 6.5" NS 65 1 <10 <10 <10

* Phenanthrene NS NS 120 <10 <10 <10

* Pyrene 180 NS 73 <10 <10 <10

Footnotes on Page 4

ARCADIS
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TABLE 3-7
Summary of Constituents Detected in Groundwater
Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 4 of 4

RCRATC  [990617-BT-13- 990617-BT-13- 990617-BT-13- 990621-BT-13-

Chemical USEPA MCL Level GW9041 GW0042 GWO0043 GWO0044
Lab Sample ID 109373-4 109373-2 109373-3 109428-1
Sample Date 6/17/1999 6/17/1999 6/17/1999 6/21/1999
Metals (mg/L):
Arsenic, Total 0.05 5 <0.01 0.01 0.01 <0.01
Barium, Total 2 100 0.19 0.22 0.12 0.22
Chromium, Total 0.1 5 <0.01 <0.01 <0.01 <0.01
Copper, Total 1.3 NS <0.02 0.02 <0.02 <0.02
Lead, Total 0.015 5 0.023 | <0.015 <0.015 <0.015
Mercury, Total 0.002 0.2 0.001 <0.0005 <0.0005 <0.0005
Zinc, Total 5 NS 0.12 U 0.1 U 0.07 U 0.07 U
Cyanide, Total (mg/L): 0.2 NS 0.25 | 0.12 <0.02 0.04
Explanation:

ug/L - Micrograms per liter.
mg/L - Milligrams per liter.
MCL - Primary Maximum Contaminant Level.
- USEPA Region III Risk Based Concentrations for Tap Water,
October 27, 1999.
Concentration exceeds USEPA MCL and USEPA
Tap Water RBC.
* - Polycyclic Aromatic Hydrocarbon Compound.
NS - No Standard.

ARCADIS
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TABLE 3-8

Page 1 of 2

Summary of Groundwater Resampling Data Collected from P-13S, P-13D,
P-15, MW-26, MW-32, MW-34S, and MW-34D in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corp.

RCRATC [990618-CM-00- 990618-CM-00- 990619-FW-00-  990619-LD-38-

Sample ID USEPA  Level” | GwooP13D GWO00P13S GWOO0P15 GW0026
Sample Date MCL 6/18/1999 6/18/1999 6/19/1999 6/19/1999
Volatile Organic Compounds (ug/L):
Benzene 5 500 <5 | 120 [ <5 | 14 [
Ethylbenzene 700 NS <5 <5 <5 5
Toluene 1,000 NS 3 <2 <2 26
Vinyl chloride 2 200 18 | 41 | <1 <1
Xylenes 10,000 NS <5 <5 <5 29

S
Cyanide, Total (mg/L): 0.2 NS NA NA NA NA

g:/proj/tf320/chemplt/report/idw/IDWGWSUM

Footnotes on Page 2.

ARCADIS



TABLE 3-8

Page 2 of 2

Summary of Groundwater Resampling Data Collected from P-13S, P-13D,
P-15, MW-26, MW-32, MW-34S, and MW-34D in June 1999
Chemical Manufacturing Plant RFI
Sloss Industries Corp.

RCRA E/C 990619-LD-39-  990618-LD-39-  990618-LD-39-

Sample ID USEPA Level GWO0032 GW0034D GW0034S
Sample Date MCL 6/19/1999 6/18/1999 6/18/1999
Volatile Organic Compounds (ug/L):

Benzene 5 500 NA <5 NA
Ethylbenzene 700 NS NA <5 NA
Toluene 1,000 NS NA <2 NA
Vinyl chloride 2 200 NA <1 NA
Xylenes 10,000 NS NA <5 NA

S
Cyanide, Total (mg/L): 0.2 NS 0.36 [ NA 0.17
Explanation:

g:/proj/tf320/chemplt/report/idw/IDWGWSUM

MCL - Primary Maximum Contaminant Level.
ug/L - Micrograms per liter.

mg/L - Milligrams per liter

NA - Not analyzed

| Concentration exceeds EPA MCL.

ARCADIS



TABLE 3-9 Page 1 of 1
IDW Soil Cuttings Characterization
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

SWMU |Location Sample ID Characterization Proposed Management Practice
Name Number of| Concentration Concentration Exceeds | Concentration Does Not Exceed | Dispose of | Dispose of as | Place Cuttings in
Drums May Exceed |USEPA RBC for Industriall ~USEPA RBC for Industrial as Contaminated Land Disposal
RCRA TC Level| Ingestion or Background | Ingestion or Background Soil | Hazardous Medium Area at Sloss
Soil Range for Arsenic Range for Arsenic Waste
26 26-SB0001 990609-CM-26-SL0001(5-7) 1 X X
990609-CM-26-SL0001(9-11) X X
990609-CM-26-SL0001(13-15) X
26-SB0002 990609-CM-26-SL0002(2-4) 1 X X
990609-CM-26-SL0002(4-6) X
990609-CM-26-SL0002(6-8) X
27 27-SB0001 990610-CM-27-SL0001(2-4) 1 X X
990610-CM-27-SL0001(6-8) X
990610-CM-27-SL0001(10-12) X
27-SB0002 990611-CM-27-SL0002(3-5) 1 X X
990611-CM-27-SL0002(5-7) X
990611-CM-27-SL0002(9-11) X
29 [ 29-SB0001 990609-CM-29-SL0001(4-6) 1 X X

990609-CM-29-SL9001
990609-CM-29-SL0001(8-10)
990609-CM-29-SL0001(12-13)
29-SB0002 990609-CM-29-SL0002(4-4.5) 1 X
31 31-SB0001 990610-CM-31-SL0001(0.5-2) 1 X

990610-CM-31-SL0001(2-4)

990610-CM-31-SL0001(6-8)

31-SB0002 990610-CM-31-SL0002(2-4) 1

990610-CM-31-SL0002(4-6)

990610-CM-31-SL0002(8-10)

36 36-SB0001 990611-CM-36-SL0001(4-6) 1

990611-CM-36-SL9001

990611-CM-36-SL0001(6-8)

R R P I N R

990611-CM-36-SL0001(8-10)

ARCADIS

J:/proj/tf320/chemplnt/report/idw/IDWSLCHR
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TABLE 3-10

IDW Rock and Soil Cuttings Characterization
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 1

Drum ID Sample ID Characterization Proposed Management Practice
Number of| Cutting Concentration May |Concentration Exceeds USEPA]|  Concentration Does Not Exceed Dispose of as Dispose of as | Place Cuttings in
Drums Material | Exceed RCRA TC |RBC for Industrial Ingestion orf USEPA RBC for Industrial Ingestion| Hazardous Waste| Contaminated Land Disposal
Level Background Soil Range for or Background Soil Range for Medium Area at Sloss
Arsenic Arsenic
MW-38 990621-BT-IW-SL0038 4 Rock, CL X «
MW-39 990621-BT-IW-SL0039 3 Rock, CL X «
MW-4omw-3g | 290621-BT-IW-SLO040 3 Rock, CL X X
990621-BT-IW-SL0038 X
MW-41 990621-BT-IW-SL0041 | Rock, CL X X
MW-42 990621-BT-IW-SL0042 | Rock, CL < «
MW-43 990621-BT-IW-SL0043 1 Rock, CL X X
MW-44 990621-BT-IW-SL0044 5 Rock, CL X «
Decon Pad 1 067 1 BT-IW-SL0000 !
Cuttings I Rock, CL X X
Decon Pad 4 Plastic,
Materials 990621-BT-IW-SL0000 Cuttings X X

J:/proj/tf320/chemplnt/report/idw/IDWRCHAR 1/31/2003 9:08 AM
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TABLE 3-11
IDW Purge Water Characterization
Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 1

Drum ID [Sample ID Characterization Proposed Management Practice
Number of Concentration Exceeds Concentration Does Dispose of as Dispose of as Dispose of
Drums USEPA MCL or RBC for | Not Exceed USEPA | Hazardous Waste Contaminated Purge Water at
Tap Water MCL or RBC for Tap Medium BTF
MW-38 990621-BT-13-GW0038 1 X X
MW-39 990621-BT-13-GW0039 1 X X
MW-40 990618-BT-13-GW0040 1 X X
MW-41 990617-BT-13-GW0041 1 X X
MW-42 990617-BT-13-GW0042 1 X X
MW-43 990617-BT-13-GW0043 1 X X
MW-44 990621-BT-13-GW0044 2 X X
MW-41, 990617-BT-13-GW0041 X X
MW-42 & 1990617-BT-13-GW0042 1 X
MW-43 990717-BT-13-GW0043 X
P-13D & |990618-CM-00-GWO00P13D | X X
MW-34D 1990618-LD-39-GW0034D X
P-13S & [990618-CM-00-GWOOP13S | X X
MW-34S  1990618-LD-39-GW0034S X
MW-32 990619-LD-39-GW0032 1 X X
MW-38, 1990621-BT-13-GWO0038 X X
MW-39, 1990621-BT-13-GW0039 | X
MW-26, & 1990619-LD-38-GW0026 X
P-15 990619-FW-00-GWOOP15 X

J:/proj/tf320/chemplnt/report/IDW/IDWGWCHR
1/31/2003 9:10 AM
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SUBJECT: Guidance Number TSC=-92-02

Munagement of Contaminated
FROM1? G. Alan Farmer
Chief, RCRA Branch= f

TOs Addresseea

a;tached please final guidance developed A the EPA Region IV RCRA
Technical Screening Committee regarding mdnaqement of contaminated
groundwatexr, surface water and soils. This guidance expands upon
the existing “contained-in® policy and also addresses management
of environmental media exhibiting a hazardous characteristic.

This guidance should be followad by EPAiRegion iv staff and all

othors who actively manage countaminated eﬂ#ironmennal media within
Region IV during any of the following RCRA activities:

Coxxoective agtions;

Site investigations; !

Clean up ‘of hazardous iwaste spills
- Closure of RCRA treatlnweil, storage

and "’
:or disposal units.

comed? o0 oo o

In addition, this guidance xrepresants anpinterpretation of RCRA

regulationo and as such should be conuidered in evaluating ARARS
for CERCLA activities.

The Todhnical Screening Committee would like To thank everyone who
commented on the draft for their oontributione to the guidance.
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Charoline Wehling, 0OGC
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Ahpa Allen, ORC i
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‘Bob Jourdan, NSKB

Doug Mundrick, SSR
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Bill Bokey, ESD
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SPA REOION IV RCRA GUIDANCE:
MANAGEMENT OF CONTAMINATED MEDIA
) Ouldanco Number Tsc-92-02
' hugust 1992 |

X, Introdugtiopn

on several previous .occasiong, XPA has issuod diroctivoo and guldance

addressing the regulatory status and proper dinpoeition of contaminated

" anvironmontal medla under the Rapource COnaervanion and Recovery Act

" (RCRA). Howaver, Raglon IV continues to recoive 9 inquiries from the States

and the regulated community requesting more dathiled guidance on thio St
aubjeat. Thia_dooument eoxplains how to properly manags contaminated
enviraonmental medla (i.a., groundwator, nu:taoo}waher, solls and sediments)
-during roullnw fisld work at nazarGOuu wvaste al en.

It L8 important to emphasize that thig guldanochie only Latended to be an
interpretativn of RCKA rnqula:xonn. Nothing in'thxn guidance is intendaod
_to chango or suporcede actual acah regulatory requirements. Several
Antioipated rulemakings raelate to this guldanco% including the Land
Disposal Restrictions for Contaminated Soil andibebris and the Hasardous
Waocto Identificatlon Rule. If ahy provisions of: these future RCRA

regulations ara in conflict U}th this guidanco,;khe regulations (once
final) will take precedent. : i

h

!. .

i

wiike guidanss. pesa Sarih procoduies for the y:o§ar management of

.contaminated environmantal mediaiproduced and/o managed during the

‘investigatlon and remedaiation of :hazardous wastéi aitas. Contaminated media

should Ba managed in .accordance with this guidanse whenever hazardous

galth or environmental

concern. 3

This gquidance applies to contaminated madla'gont%ated during the following
RORA activities: Sl

’ i
1. corrective actions; :

1
1

2. alte investigations;

H
1]
: H
3....:clean up of spillls of listed oOr cnaracnéristie hazardous wastaj
and : -
: i
4. clooure of RCRA Lrwatment, Btorage, or 4isposal units.

1/ The policies and prooedures ontabziohod in thi- document arv lntended
aololy for the guidance of employeea of the U.s.xEnvironmontal Proteotion
Agoncy. Thoy arc not intended and cannot be rel ed upon to create any

rights, substantive or procodutal, onforoceable by any party in lltigation

with the the United States. EPA reserves the right to aot at varianoe with

theoo polloloo and proceduros and to chauge themi:at any time without public
notice. .
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The prorcoduroec and mauuqomont prnct;con oot £oth in this guldance chould
“bo (vollowed by EPA Region IV and all others uho activoly manage
~contaminated media at olites within the Region, reqardloon of wvhether such
- management aotivities are voluntary or cnrriod ouc in response to EPA

regulations ox directivos.

¥ ‘Bag und

The regulatory status of contamihated gtoundwuter waa first speciflcally
:addressed in a Decembor 26, 1984; memorandum fx&m John 8kinnar, Direotor
of the Office of Solld Waste to James Scarbrough, Region IV Residuals
Management Branch Chiaf. In that memorandum, Skinnar noted that
contaminated groundwater that is :"collootod" and derived from listed
wasteB or harardous by characturistic is a ha:lgdoua waste and subject to
Subtitle C regulations.
h

h November 13, 1986, momorandum ttom Marolia wxll&amn, Director of the
oezioo of 8olid wWaste to Patrick Tobin, Region Ib Wante. Managoment

Division Dircotor attempted to mora precisely explain the EPA position on
contaminated groundwator presented by Skinner. ‘he Willliams memorandum
axplainod what is now refarred to.ao 'the contaihad-in' polioy.
Williama statod that gréundwater in an aquifor Le not a golid waste and
thus not a hazardous waasto, but that qrounduaro:;contaminated with
hazardous waste leachate ias subjoot to RCRA subtitle C regulations
because it "ocontains” a hazardous waste and thareiore must be managed as
if the groundwater itsolf was hazardous. Howaeva ; if groundwater, 18
treated ouch that it no longer containe a hazardous wasta, the

groundwater would no 1onger ba subject to :cqulablon under Subtitle C of
RCRA.

" $°
ii

@xh subsaquent to tho 1986 filliams memorandum, tho'eBope of the "contained-

= ih" policy has been applied to contaminated soll,iaobrio, and leachate.
For examplo, in the Land Disposal Restrictions (pr) Firpt Third Pinal
Rule (53 FR 31142) the Agency clarified the applid ability of the LDR
troatment s_}ﬂdardn to residucs frém types of man 1gemant other than
trantment. Examples oited by EPA aro contamlnated 8011 or leachate
derived from managing the weste. EPA atated: "In thoae cases,the mixtuve
1o doemed-to be the listed waste, either becausa qf the derived-from

rule, tho mixture rule (40 CFR §251. 3(—}(2)(£V)), Or baecause the listed
waste ig ggntggngd in the matriX,..".

3.
i.
i
§

. Residuals from traatment of listed hazardous w&nto have always beun
oonsidared hasardous waste by application of the derlvedofrom rule (40
CFR §261.3(0) (2) (1)), / i
! « g

3. The roferonca to contaminated soil and louohatéius “the mixture”

does not mean that contaminated medium is connlderod hazardous waste by
application of the mixture rule. However, the contained in policy is, in

faot, analogoue to the mixture rula, involving mixtures of hazardous
; (continued. . . )
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In a Juno 19, 1969, lotrtor to Thomas C. Jorling, Comalosloner of the Naw

York Department. of Environmental Conservation ftom Jonathan Cannon, Acting
‘Apoistant Administrator, EPA roitoratod the baito for ‘EPA‘0 authority to
rogulate contaminated unvlronmental media undet Subtitlp O of RCRA.
Referring to tha "mixturo” rule and *dorlvad—f#om' rule, Cannon states
- . -Howovaer, these two rules :d0 not pertntn'to ocontaminatod
environmantAl modia. Undexr .our x:ogulutlond, contaminated modia are
not considerea solid wastesa -in tho sensa on*belnq abandoned, recyclad,
or inhorently waste-like as thosa terms arnidotlnod in the
rogulationa. Therofore, ocontaminated onvirpnmental madia cannot beo
considered a hasardous wasta via the 'mLxhuro rule (i.e., to hava a
hazardous waste mixture, a hazardous waste huﬂt bo mixad with a wolla
waste par 40 CFR §261.3(a)(2){iv)). SLmLIARly, the "derived-from"
rule does not apply to contaminated media. hOur basis for stating that
contaminated environmental maedia must be managod 2o hasardous waste is
that they "contain® listod hazardous waatu.y These environmental modia
must be managed ag hazardous wasto because ;nd only so long as, thay
"aontain® a- listed hazardous' waste (i.a., uhxil dooontaminated).

v onal ?

:All currently availabla EPA polLoy pertains to dnvuonmental B Sk
‘to be contaminated with a ligtad:hazardous waoté These documents
‘gollactively make up the “contained-in" poucy.i Howevor, tho
~“contained-in" polioy does not address contcmlnqtion trom charaateriatio
hanardoun waste. Furthermore, in practice the:o are many times where
there is no cloar documentation that an environmantal medium was
contaminated by aither a llsted or characteristilc hazardous wasta (as io
ofton the case at Bolid waste management unu:a).il Degause ws routinely
encounter contaminated media situations bsyond qpa scope of tho
traditional "containad-in” polioy, it is approp Late to olarify by
ontabliahinq a general definition of "contaminat 7 " modia.

EPA Region IV has astablishoed thah the criterla Hsed to determina if media

roquirae goptrolled management is:basad upon humhn health™ and
onvironmantal risk. By definitloh a meajum iy "dontaminated” one or
fioxe hazardous congkitments, as idontified in 40!CFR part 26 L

; o’ present evels of human health of env sntal concern
+and a u kqrou ela: in fiogll
fox areas where the naturally ocgurrin gh levels of appendix VIIT

copstituonta), Contaminated environmental madiaishould oither be managed
in acoordanca with RCRA Subtitle C raequirsments 9k "best managemant

3/(aontinved. . ., ). -

uanto and non-waste malwrials while the/mixturo 'Qlo govorne mixtures of
hazardous and solid waste. Tho mixture rule has been codified, but the
Lntorprotivo contained-in policy haa tho ocame regulatoty effsct. The

interpretation that media containing hazardous Uabte mugt be rogulated us

hazardous waste was upheld in Chcmical Haste Hanuhement v, U,S. EPA, 869
? 2d 1526, 1540 (D.C. Cir. 1989).




.practices~ as specifiad in Saction V of
.gontanminatod modium {p treated to at or
‘naturally ocourring background levels), Lt can po :endozad

thio gu[dancu. However, Iif a
balow rl_nk—bnood ostandarde (or to

‘“decontaminated."
: ~basad lovele for ue conptituenpcs hcsld ba derived opn a
xB;Q specific bapig with tha ALd:ot a toxloglogipt (gend ap ecologist,

‘whore appropriate). It is not posaible or apprgpriate for the Region to
‘agtablish genoric "de minimis" laevels for conncjtuenta absant. a now
rulemaking. Human health protection limite shoyld be calculated using
‘raferenco toxicity values for carocer and nonanndor effacts (i.e.,
carcinoqenlc potency faotors (cpro) and referende doses (RfDs),
reapectlvaly), and exposura rate -and xroute neauﬁptiona appropriate to site
conditions. Consideration of contaminant attendation is not an
appropriate substitute for direct exposure ass ptiona in datarmining
decontamination levels for environmental madia.= This is because a
déoontamlnated madium under-this guidance is notisubjeot to controlled
managament (as ‘opposed to non-hazardous or delisted solid waste, which
under sSubtitle D of RCRA ramains Bubjooct to, roquhntory vontrol). However,
oonoldorahion of fate and transport for ponulblaxluaohing to groundwater
i@ nacaarary to encuro that a conhaminuted uoll—gs treated to balow .
risk-based standardas for al) expopuro pathways. ::The RCRA RFI Guidance and

the CERCLA Rlsk Assassment Guidance (RAG) ahou1d'be consultted for further
explanation on risk ovaluatlono. : P
Onco an onvironmental medium .is dgtermined to be!'contaminlted' knowledge
of how the medium becama oantnminntad dictates h'w that medium muat be
managed. The attached deoisfon matrix Ls providgd to assist the user in
making the correct regulatory decision for munaq?mant of contaminatod
media. A contaminated medium munt ultimately be!managed one of two ways:
(1) as if Lt were a hazardous wasta, or 2) in acooxrdance with “best

managament practices.” The discussion below expiglns tho dociglion matrix
logic. 2

i
A medium contaminated by listed hazardous waste dlearly falls within tho

Boope of the "contalnad-in' policy {8tep 1 on Lhe}deciuion matrix). Aas

dntabliahed in Section III, the 1£stad hazardoua waoto {8 "contained-in-
the medium. Tho P- and U~ waste Iistinga :epresent a spaaial situation

whereby contaminated media gre 1Lsted hazardous Huutea. As stated in 40
CFR §261. 33(d)s u ;

Any residues or gcoptaminatod esoll, water or qthcr debris reauLthg
from the cleanup of a spill into or on tha lﬂnd or watar of any
rommorcial chomical product or manuracturing Bhemfcal intermediate
having the generic namo licted in paragraph ‘b) or (£) of this
section, or any residue or gontaminated soil,j waeer, or other debrls
resulting from the cleanup of a spill, into or on tha land of any
off-spacification chemical produot and would have the generic name
listed in paragraph (@) or (f) of thia aeetiop.

i
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Thooo contominated meala 3xe P- and u;lLutod h*#nrdouq wagtes and are
- subjeot to all RCRA xoquliroments. Although gO ad ooll, water or

other debris are considared hazardous wastos unkox this listing, if they
- ara docontaminated, thoy no longer meaet tha 1i

ing and therafore are pot
a listed hazardous waoto nor do thuy

“contain” n listed hazardous wactao.

Both contaminated wwdla which are themselvan lihtod hazardous wastes (P-
"and U-listed wastes) and media whlch “contain” liated hazardous waoto must
‘be managed in accordanca with Subtitle O regulafions. oOnce a medium is
decontaminatod ouch that it no longer ig a listdd hacardous waste (P~ ana

U-ligted wastes) or no longar “contains™ the liﬁted hazardous wasto, then
Bubtitle C ceases to apply. '

:Another- way in which media may bacome contumin#hed' ia through contaoct
with a characteristic hazardous vasto (Stop 2 ofi the dacision matrix). T€
i1t can be validated that the medium was pot conqaanatod by a
charactariatic hazardous wasta, then tha madLum;may be managed in
accordancs with bast management praoticos. yer, 1f knowledge of tha
‘orLgLnathg wastae stream indicates that conta::jatLon did result from a
‘charactaristio hazardous waste, or Lf the sourcaiof contamination is
unknown, then tha medium must ba toasted to d-toxhdnu whather it exhibita a
hazardoua waste characteristic (Step 3 on the dociuion matrix).

Any medium exhibiting a hazardous waate oharaoto&LsLiu musc ba managed in
accordance with Subtitle C regulations until it o longar oxhibits the
oharacteristic. If tho modium is found not to elhibit a hazardous

characteristic but 18 Btill "contaminated™, it mﬁct be managed according
to best management practices, i

In summary, there are two kay points to note whe? using the decision
matrix. Contaminated medla which are themsalvasi baza:doue wvastes (P- and
U-listed wastes), modia whioh axhibit a ha:a:douf waste charactaristie,
and madia which “contain™ listed hazardous waoteimust be managed in
dccordance with Subtltle C regulations. Where d@bumentation dooo not
exist to confirm that the contamination souxce (¢E the medium of intarest,
in the case of P- and U-listed wastas) is listed!waste apd the medium does

not axhibit' a hacardous wasta cha:actorlatic. badt management practices
should be applied. u

The managomonb soonarios desoribed above apply t i a-contaminatod modium
until such medium is decontaminated. Decontaminag éion 18 required for all
Appendix VIII constituents which arae above houlth-baood limits and
backgrofind, not merely the Appendix VIII constit gnt for whioh tho waoto
was listed or which caused the modium to exhibit 4 hazardous .
charactoristic. All RCRA investigation and corre) tLvo action plans
submittaed to EPA Region IV for review a Pd approval should include a
sampling and analysis protocol for vorifying thatiia medium has been
docontaminated Lf treatment is to oocur on-site. |Sampling frequency for
varifying decontamlination will depand on a number?of sita-apoecific
factors, such as the sourace of tho ocontaminated mpdlum, nature, extent and
degroe of contamination, and type of treatmant. An an oxample, for wsmall




amounte of ocontaminatod medla (8011 samplasa, dgxll outtingo, woll purge
water, etc. )., taating of oach drum or batch mlpht proden adoquato
vorification of docontamination. Howevor, fori:large sgale remediation af
groundwatoer, porfodic sampling might be apprOpEiuto. Chaptor 9 of SW-846
provides more spaaific information regacding apprOprxazo sampling
proceodures and frequencied.

i
A more datailaed danuaoLon of what "subjdot toiéubtltlo C regulations®
meano ie provided ln 8aection VI: Beat managame t practices will be dafined
Tor aach situatlon as part of the review proce a for sampling,
invemtigation and correotive action-plans. s¢me examplas of beat
managoment practlces are provided in Seotion V{B.
i

mmumﬂm

This portion of tha guidance contuinu gaveral jgb-nnctlonn whioh provide
spedifio guidance for managing contaminated medla under several common
soonarios encountered at hazardous waste BLtOBJ‘ This guidanca provides
the uger with a high degree of flexibility to make sitoe-apedific
managemant dacisions. It also ancourages the :ﬁar to take full advantage
of variances and exemptions provided for upder hcnh.
it
A. RCRA Corrective Actions g ?
Any aontaminated medium contalning a lLeted”hazardous wagte that is
aogtively managed under a correative action s subjeot to Subtitle C
roquirements. Any unit used for the treatm nt, atorage, or disposal

of such medium io also subject to Subtitle ¢ racquiremants (sca Eection
VI regarding applicability of Subtitle C reduirements).

H

Any ‘madium contaminated with-a chnraoterlotia hazardous waste muat ba
tosted to determina if tho médium oxhibits dhy hazardous
charactaeristics. I the medium doay exhibigia hasardous
charactaristic, it ic subject to Subtitle Cireguiremants. Any unit
used for tha traatment, storage, or disposaliof such mediun is also
gubject to SBubtitle C. A medium that & ot oxhibit a
chaxacteristic, or ioc treatad such that it does not exhibit a
charactaristic, but ig by definition contamipated, lg subject to best
managemont practices, but 18 not subject to ﬁubtitlo G requirements.

ey ;
Treatment of a contaminated madium, whether {t Ls from a listed or
charaotaoristic hazardous wasta, may yiaeld a Hecontaminatod medium
componant and one or more waste components. i.,The decontaminated modium
component ig not subject to RCRA Subtitle C,i{but may be subject to
State and Looal requlirements, RCRA Subtitle ﬁ, and bost management
practicas. The waate ocomponent is subject toiRCRA Subtitle C
requirements if it exhibita a haza ddouo wnut? characteristic or

rasultod from treatment of media containlng ligtod hasardous wastsa.
Otherwisa, disposal of the waste component x# gubject to State and
Local requlremants.
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For correcdtive agtion purpoges, a novaotioﬁ” alternative should not
bo ocolocteod for a medxum that is consideredi "contaminatod”, because

that medium is still a health and eueronmancal hazard until it im
decontaminated.

‘B. Site Invastigation Reoidues ?

I£ it has beon dgturmined that the environmﬁnnal madium to be oampled
18 itself a hazardous waota {P- and U-listeq wastes), exhibits a
hazarxrdous waste characteristic or "containo® a listed hazardous waste,
then Subtitle C requirements apply to the réaiduea {purge water, drill
cuttings, drilling fluida, otc.) that are q¢nerated during the
sampling avent. These residuea must ba conthlnerized and/or traated

and dispsgad in a manner that is in compliatoo with Rubtitle C of
- RCRA.

An loouo of partloular concern is the applicdability of land dispoeal
restrictions (LDRs) to site investigation rdyidues. “Land disposal®
occurs when hazardous waatesi(or contaminatdd modia subject to
Subtitla 0) are consolidated -from different junits into ona unit, whon
media ara moved outside tho unit (for treat _nt or storage) and
returned to the unit, or wher madia are oxcavatod, placed in a

coparato waste mangemwnt unit (such as an ir¢inerator.or tank within
the unit), and redeposited Ln the unit. i

Tho-Agoncy has devalopod guldnnce wnich addrp asea the appllcnblllty of
RCRA LDRs to contaminated tonLduea gono:ated‘durlnq Superfund site
investigations. The CERCLA Guida to Xana int of
Invostigatlion-Daxived Wawste (OSWEK Dxrecc1v6§9345.3-03fa) gtatog that
storing invastigation-dorived waste (IDW) -in!icontainers within the
Aroa of Contamination (AOC), and then returfiing it to its source does
not triggor LDR trsatment standards as long a8 tha containers aro not
managed in a such a manner ac to constitute ¥ '27znzdoun waste
management unit- as defined in 40 CFR §260. 1§. - In addition,
gampling and direct replacemunt or wastes within an AOC do not
conptitute land disposal. It muot be emphaa+zed that direot
Leplucoment of contaminated média can only ogcu: within an AOC.
Contaninated rasidua outslde of the AOC should be containerired and/or
treated and diaposed in complianoco with subti;le C of RCRA.

g _ i
Tho proposod RORA 40 CFR Part 264 Subpart S ulea contain provisions
for a correctiva action managément unit (C ), the RCRA analog to tha
CBRCLA ACC. In an August 1992 guidance entitled "Uge of the
Corractive Hanagoment Unit Concept~”, EPA pro Lded clarification
ragarding use of the CAMU concopt prior to fqnallzation of the

LY aAn April 16, 1991, mamorandum .from Caroline d Wehling, Attorney,
Solid Waste and Emwrgency Response, to Steven C. colian. Chief, Romedial
Guidanca Seotion, ostabliches that EPA duss not generally consider druma
Placed within a landfill to form “containor etorqqe arcas”. Thus, 1if
wasto is placed into drums which remain in the AOG and which are not
placed. inta a saeparate storage or treatmunt area,i such placement would not
be considered a unit distinct from tho landfill L&self.




.Hooc:douo whuto epille . /

Subpart 6 regulatlons. In thln guiaance, tﬁe Reglons were advised

that the CAMU oonocopht may bo’ uocod Lin soma oﬁLuuLLonu to allow
dosignation of an araa of broad contaanntLon ag a gingle unit for
puxposes of determining what RCRA management Btandards apply. Thun,
if the CAMU conoept can be uged in acooraanbo With thio August 1992
guidance to the .cama extant that the Agency‘doacriboo a suparfund AOC,
then the OSWER Dlrective 9345.3-U3¥S interpratation of what
constitutes land dispooal can alsc be appli ptd to RCRA site

investigation residues. 3 ;

When sampling in aroms or :obon of aunpectoh contamination whaere
dooumentation doas not exist to confixm thak the contamination eouracc
wao a llsted haxacrduuw waste, residues should be containerized until
test raesults are available to dotormine whopher the residue exhibits a
characteristic, If the medium doms not axhibit a hazardous waste
characteristlu, thon Subtitle C regulacions)ido not apply but the
onvironmental sampling tooldios should utxll be managed in a mannur
that is protective of human health and the &nvironment (i{.e., beat
managemont practlicow). Best:.management pragtices should be followed
any time that test results ipndioata residuop contain hazardous
constituents above a health or environmantall based limit (but the
renldues do nut wxhibit a harardous charaoctéristic and the
contamination sourco was not a lioctod wasteo)i. Dast management
practices suggest that contaminated samplin itasiduoe bo treaeated or
dispoosed in a unit thatl ls opurated in accordance with an
envinonmantal permit ( s.g., NPDES, VUIC, RORA, or Gtato solid waste
management). If treatment or disposal in alparmittad unit at the
facility i» not an avallablu:option, then nnb reaiques may be sent to
an approved off-site facillty for trcatmont!or dioposcal.
Alternatively, tha residues may ba storad Lﬁ‘n rRAacure location at the

£no£1£ty until the wasle¢ wite under investl &CLOR ig remediated. The
raaidues should then bo included in the r giatlon process.

ii
It io recommended that thu amount of residuds gemerated during a
sampling event be minimixod (e.g., if poooiBle, conduct pump teats in
areap outside the plume of contamination). |Ras£duan that are not
oxpoctod to be contamlnated whould not be mikXea with contaminated
raaiduas (s.g., drill cuttings romoved !:om'pbove the wator table in

an-.area with no surface soil icontamination hould not. ba mixed with
outtings removed from Lelouw thw water table)

!
»
i
iRngLon IV RCRA program

aureu that detail how
thio guidance.

All sampling plans that are submitted to th
for roview and appxoval should vontaln proc
rasiduea will be managed in oomplinnoe with

|
H

EPA has developad a straightrfoxwarad app:onch:tor assessing the
regulatory etatuo of opilled haraxdous wuacd@. The approach is based-
on tho promise that "a apill iof hazardous material to goil or

groundwater ls normally a simple act oI dlapoeal" (55 FR 22671), or,
put more simply, a oplll constitutes dlupoual.
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Undox thls approach, the eplll of a nuzaruohs waste .constitutes
~unparmittad™ dispooal of hasardouo waste. i Tha Agoncy recoygnlzas the
noed for prompt action in rasponse to a apill, and has provided that
oloanup noed not be done under a RCRA permik, provided it ig done

a a onmontally soulid mapnor (see 40 CFR
§264.1(g)(8) anda 40 CFR $265.1(0)(11))- i
EPA ragulations have been promulgated for oHrtaLn "6pill” scenariowu,
due to the nature of certain kinds of wastel 40 CFR §261.33(d)
idonbifies how the cloanup rwslduss Lrom a Fplll or P- and U-listed
chemical products must be mahaged. In oummjry, it says that the
rouldue or goptaminasedq debris (including shil and water) from the
cleanup of a spill of P- or U-llsted chemichl product is a hazardous
wasta whan discarded (or when intended to ba discarded). The resldues
from spllls of ¥~ and K-listed wastes and cliAractaristic wastes should

bo managed in acoordance withi thu ptoceduteﬁ gat rorth-in Section IV
of this document. i :

Whon a opilled materlal Llis rwuycled ‘or ablelzo.be recycled, the RCRA
racycling regulations may oxompt Lt from kn'gochor hazardous waste
regulations. But the difficulty of racycling apill ressidues in such
mabrlicon as s0il and groundwatwr ludicates ?bat a simple assertion of
intont to racycle ia not sufficiont to olaim a recycling sxemption
{rom regulation. Therefore,.EPA asserts that tha buxden of proof for
rooyoling romains on the generator, ¥
In 55 FR 22671, EPA identiries rive objectt?b considarationa for the
rogulator to apply imn veviewing a recycling.iassertion, namely:
d 1. whether the generator has begun to‘rboyole the spill;

2. the longth of time the opill residug has existed;

3. the value of kthe spilled material; !

4. whother it 18 technically teasible qg practical to recycle

the apill; and : - ¥
. 5. whether theara is any hiatory of the éompany recyocling thioc

e typs of apill residue. :

other considerations may apply in sita-specific casas.

. 1
o F :
RCRA Closuroes

.

In olosing a RCRA rogulatwed land-based unit,ia racility has two
optiona: “clean oclosure” or loaving tho wu%ﬁe and wastae ;osidueé in
place and conducting post-closure care. To [clean closs, a facility
muot remove ox decontamluate all waste reut'&aa, contaminated
containment system componeontda, aoﬁtamznatod,éubuolln, and structures
ana equipment contaminated with waste and 14§nhata.

: ;
The regulations are not oclear regarding maniéomont of contaminated
subsolls or other environmental media that a¥ae removaed to achieve
clean oloouro. Gpeocifically, the closure regulations do not
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distinguioh between contaminated media, uhﬂoh io pof a oolid waoto,
and other oontaminated mat-xialu, which could be Bolld wasta. The
regulations at 40 CFR §§265.197, 265.228, 2 _5 258,: 265.280 and 265,310
(and the corxesponding permit aca?dardn in 40 CFR Part 264) all otato
that removed contaminated soils t_be I )

wagte unless 40 CFR §261.3(d) applics. - 40 ',m §261.3(d), which
provides for delisting ana demonstration oflabnenoe of hazardous wante
charaoteristic, only rofers to polid waste. E although soils and
groundwater are not solid waste, the nogLon-oxeendu the provision for

tho damonstration of absence’ of oharactatlakic in 40 CFR $261.3(d) to
environnantal media, :

Thio interpretatlion ls valld:in that it iam¥gt appropriate to apply
mora stringent standards to environmental ia than to solid wastes.
In addition, although a contaminated modiumiiic not itself a solid
waste, the coutamination within the medium Jg a solid waste and 40 CFR
§261.3(d). cloarly applios. Therefore, contaéminated media from RCRA
closures must be managed as if thoy aro hasdrdous wavtes and must mest
Subtitle C requlzements as long as they coninln a liated waste or

axhibit a hazardous waste characteristic, f a medium doas not
exhibit a hazardous waste chiraateristic, bqgut management practices
apply. {
The troatment of a cohtamlnated madium may i}old a docontaminated
medium component and onw or more waste components. Tha decontaminated
madium component is not subjdot to RCRA Bubtiitle C. The waste

component remains subject to :Subtitle C unlass and until 40 CPR
("' §261.3(d) applles. i
i
: 2 Subtitle ¢ Requirements * B
:l
I
Bectiona 1V and V of this guidnnoe dofline "cont lnated' media and
establish which catagories of contaminatnd mediaiare subjeot to Bubtitle C
roquiraments. In summary, subtitle C requiremenka apply to activa
managament of any medium which ig' itoolf a hazar lous waste (P- and
U-listed- waste), any medium which "containa® a llisted hagzardous waste, and
-any modium whioh exhibits a hazardous waste oharpcterlstlo.

it
‘It is npt possible for one guidance to examine atl of the subtitle ©

requiroments which might apply to- management of Hontaminated media.

broaaly to include both nnaaturated eoils and so 1o containling
groundwqtor. Uncontaminated grounqwator is ther

5/ Ao oclarified in 52 PR 0703, the aduncy Lnte:pieta the term "soil"
clean olosuroe.

fore a raquiroment for

i
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-in determining which Subtitle C roquiroments wo
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onoo 'ho doto : is ade that thg contaminatad medium i
- ; thon the applicabl x.s..tlt @

i ) ardouo
[ medium is bolno managed
Kld apply-

:ymate. Thus, it i{s necessary to’ conslder hou £

.Ono of tho moot commonly asked qunutlonn is wnaqner management of

is being managed as a result of correotive actign under RCRA §3004(u),

$3004(v) and 53008(h). To address this questiorn; Region IV conducted a

legal analysis of the RCRA regulations and oo::dbt&vo action leglslative
‘history. 1In mummary, Lf the source-of contamination randers media
"gubjeat to Subtitlo O xequiremants” as explaindd in this guidance, and if
the conduct of corrective action -under RCRA $30dl(u), §30D4(v) or §3008(h)
includer a storage, treatment oy ;disposal ac:ivhty that ordinarily
roquires a permit, such pormit 8/ must be obtail Od. while thisp
requirement will undoubtedly retard the oo:zectavo action process, it ls
inescapable abeent rulemaking relief.

contaminated media requires a permit, oapoanlli if a contaminated medium

It L8 important to ramember that RCRR Subtitla d:standards include o
number of waivers and conditional exemptions which can ba applisd to
contaminated modla (juot aa they ero applied to Pazardoua waste). For
oxamplo, if air stripping of contaminated gtoundthor oooursc in a
wastowator troalmwul unit subject TO Y402 or S30 (b) of the Clean Water
Aat, and the unit also meeto the RORA dotinitioq of a tank or tank system,

‘the troatment would not reqguire a RCRA permit (40 C¥R §$264.1(g)(6))-

Furthermore, the alr stripping operation woui? nbt be subject to the
Subpart AA alr omlesion otandards standards (B5 ZR 23436). Aas

another example, 40 CFR §261.4(b)(10) exempts trbm tho definition of
hazardous waste putroleum-contaminated media andhdebrla that fail the test
for Toxioity Characteriotic and are subject to cb::ectlve agtion
regulations under 40 CFR Part 280. The usor of Fhia guidance is

encouraged Lo Lake full advantage Oof these and a11 other RCRA waivera and
axamptions to oxpodite ocorrxaeative actlon. i

VII. Doolsion Malrlx for Eagaggmgﬁn [o}4 cgnggmxna+%d Media

H
:

“A decision matrix has been provided to assist thi uger in making tho
‘ooxxect regulatory deuision for management or cohraminated media. Thare

are two key points to note when ueing the decLaLéﬁ matrix. Contaminated

%f Dopending on wholhesr the faclility already nas: permit or has interim
ptatus, a parmit modification under 4p OFR §270. 41 or 40 CPR §270.42, or

change in interim status under 40°'CFR $270.72 uou]d be appropriato.

v Navertheless, corractive aotLon authoritioco dhould be used tO ensure

that the air emlssions will not pose a threat to! human hanrlth and thae
environment.




":listed hazardous waste must ba managed in accor
‘rogulations. Where ducumentation does not exis

v elation t A. : £

‘appropriate requirements (ARARB) in anvironmental lava.

Directive #9322.00-2 extends this permit waive
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-modia’which arxe thumoelves hazardous wastes (P-%hnd U-listed wastea), and

anoe with subtitlo O

to confirm that the
contamlnation ‘source (or the modium of Lntorout) in the case of P- and

U-listed wastes) is a listed waste anq the medidm dooes not oxhibit a
hasaxrdous waote characvtwristic, best management praocioes may be applied.

madia which exhibit a hasardous waoto chnrnctorgptlc oxr which “contain® a

i

;cOntuminatad environmental madia ‘may bo gonernhqd or agtlvely managed
* ‘during CERCLA investigations, remedial actions nd rogspohse aotions. Tha

Nabional Contingency rlan (WCP) requires that ror all remedial actions,
the smlected remedy must attaln or oxceed the Applicabln or relevant and

It also requiraco
romoval actions Lu attaln ARARs to the greateat'axtent practicable,

‘aonsidering the exigencios of tho oircumotances.: Thim guldance 1s an

interpretation of RCRA regulations and as such ihould be considered in

‘svaluating ARARs fog  CERCLA activities. it

When implementing this guidance into CERCLA aatiivities, tho uger io
onoouxaged to take full advantays of all waliver ‘ana exemptions providead
under aithar RCRA or CERCLA. ¥or examplo, OEROQA section’121(e)
ostablishes that a RCRA permit {8 not required fér any CBRCLA removal and
romadia}l aotlons conducted ontirely oan-site at “tF sites. OSWER Polioy

r

uthority to uncontrolled
sites iz the gtate has aaopted oqulvalent lanpuaqa £o CRRCLA seotion
121 (o).

$ i’

In eummary, this guidance represents an interprefation of RCRA

regulations, direotives and poliocy. IncorporAtLBa of this guldance into
CERCLA activities should be avaluated eLleaxly ko any other RCRA ARAR.,

8/ wynoohtrolled sites® aro those' hazardous wasth sites which are being
handled by the 8tate’s equivalent to the Superfujpd program.

ey
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( DECISION MATRIX FOR MANAGING CONTAMINATED MEDIA

i s

//\\ E
" Step 1:\\
s medluma ™~

i?( 4 listed wasato or )
o

o%ntunixllr;atod
T alils
!waotoE/

no /pnknown

e \ :

/ Is medlum \ ™
< contamlnated by ;
. a ohanctorloth/ ;

wnate?/

yes /unknown

Stop 3:

Toat for
hazardous waste

characteristlo

Doos .
medium exhlbit ™\ o
hezardous waata

N ohnnctorl ly

Apply
Bost Management

Practicos

yes . /

Deoontaminate
and/or manage as a
hazardous waste




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION lII
1650 Arch St
Philadelphia, Pennsylvania 19103

SUBJECT:  Risk-Based Concentration Table DATE: 10/27/1999

FROM: Jennifer Hubbard, Toxicologist
Superfund Technical Support Section (3HS41)
TO: RBC Table Users

Attached is the EPA Region III Risk-Based Concentration (RBC) Table, which we prepare
and post periodically for all interested parties.

IMPORTANT NOTES: To make the RBC Table more accessible and to minimize paper usage,
it is now primarily available through the Internet. The address is
http://www.epa.gov/reg3hwmd/risk/riskmenu.htm. The Table is available in both Lotus and
Excel as “self-extracting” files. These files should be downloaded and then processed with your
computer’s “run” function. The files can then be viewed in Lotus or Excel.

If you have technical questions about the toxicological or risk assessment aspects of the RBCs,
please contact Jennifer Hubbard at 215-814-3328 or hubbard.jennifer@epamail.epa.gov. Other
questions can be addressed to Vanessa Sizer or Terri Fields at 215-814-3041. You can also
consult the Frequently Asked Questions, below.

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE

The RBC Table contains Reference Doses (RfDs) and Cancer Slope Factors (CSFs) for 400-
500 chemicals. These toxicity factors have been combined with “standard™ exposure scenarios to
calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., a Hazard Quotient
(HQ) of 1, or lifetime cancer risk of 1E-6, whichever occurs at a lower concentration) in water, air, fish
tissue, and soil.

The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly to
citizen inquiries, and spot-check formal baseline risk assessments. The primary use of RBCs is for
chemical screening during baseline risk assessment (see EPA Regional Guidance EPA/903/R-93-001,
“Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening”). The exposure
equations come from EPA’s Risk Assessment Guidance for Superfund (RAGS), while the exposure
factors are those recommended in RAGS or supplemental guidance from the Superfund program. The
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attached technical background document provides specific equations and assumptions. Simply put,
RBC:s are like risk assessments run in reverse. For a single contaminant in a single medium, under
standard default exposure assumptions, the RBC corresponds to the target risk or hazard quotient.

RBCs also have several important limitations. Specifically excluded from consideration are (1)
transfers from soil to air, 2) cumulative risk from multiple contaminants or media, and (3) dermal risk.
Additionally, the risks for inhalation of vapors from water are based on a very simple model, whereas
detailed risk assessments may use more detailed showering models. Also, the toxicity information in the
Table has been assembled by hand and (despite extensive checking and years of use) may contain
errors. It’s advisable to cross-check before relying on any RfDs or CSFs in the Table. If you note any
errors, please let us know.

It is important to note that this Table uses inhalation RfDs and CSFs rather than RfCs
(Reference Concentrations) and inhalation unit cancer risks. This is because the latter factors
incorporate exposure assumptions and therefore can only be used for one exposure scenario. Because
risk assessors need to evaluate risks for many types of scenarios, the factors have been converted to
the more traditional RfDs and CSFs. Unless otherwise indicated in the toxicity-factor source, the
assumption is that RfCs and unit risks should be adjusted by a 70-kilogram body weight and a 20
nr'/day inhalation rate to generate the RfDs and CSFs.

Many users want to know if the RBCs can be used as valid no-action levels or cleanup levels,
especially for soils. The answer is a bit complex. First, it is important to realize that the RBC Table
does not constitute regulation or guidance, and should not be viewed as a substitute for a site-specific
risk assessment. For sites where:

1 A single medium is contaminated;

L A single contaminant contributes nearly all the health risk;

3 Volatilization, dermal contact, and other pathways not included in the RBCs are not
expected to be significant;

4. The exposure scenarios and assumptions used in the RBC table are appropriate for the
site;

5. The fixed risk levels used in the RBC table are appropriate for the site; and
6. Risk to ecological receptors is not expected to be significant;

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the extent
that a site deviates from this description, as most do, the RBCs would not necessarily be appropriate.




To summarize, the Table should generally not be used to set cleanup or no-action levels at

CERCIA sites or RCRA Corrective Action sites, to substitute for EPA guidance for preparing baseline
risk assessments, or to determine if a waste is hazardous under RCRA.

SPECIAL NOTES

The RBC Table was originally developed by Roy L. Smith, Ph.D., for use by risk assessors in
the Region III Superfund program. Dr. Smith is no longer with Region III, and the Table continues to
evolve. You may notice some modifications of formatting and conventions used in the Table.

For instance, besides formatting, the following changes are noteworthy:

. As usual, updated toxicity factors have been used wherever available. However, because IRIS
and provisional values are updated more frequently than the RBC Table, RBC Table users are
ultimately responsible for obtaining the most up-to-date values. The RBC Table is provided as
a convenience, but toxicity factors are compiled from the original sources and it is those original
sources that should serve as the definitive reference.

° Certain outdated and withdrawn numbers have been removed from the Table.

o Changes to the table have been marked with asterisks (**). Changes may involve a corrected
CAS number or a correction in the VOC status, or they may reflect changes of RfDs and CSFs
on IRIS.

. RBCs are no longer rounded to 1E6 ppm. For certain low-toxicity chemicals, the RBCs
exceed possible concentrations at the target risks. In such cases, Dr. Smith rounded these
numbers to the highest possible concentration, or 1E6 ppm. The rounding has been
discontinued so that Table users can adjust the RBCs to a different target risk whenever
necessary. For example, when screening chemicals at a target HQ of 0.1, noncarcinogenic
RBCs may simply be divided by 10. Such scaling is not possible when RBCs are rounded.

. This Table was originally compiled to assist Superfund risk assessors in screening hazardous
waste sites. The large number of chemicals made the Table unwieldy and difficult to keep
current. Many of the chemicals did not typically (or even occasionally) appear at Superfund
sites. Starting with the April 1998 version of the Table, the 600+ chemicals were reduced to
some 400-500 chemicals by eliminating many of those atypical chemicals. Through time, the
Table may continue to grow or decrease in size. Comments on this issue are appreciated.
During the last eighteen months, only one request was received for restoration of a chemical:
NuStar has been restored to the Table. (A list of the deleted chemicals is attached.)

. At Region III Superfund sites, noncancer RBCs are typically adjusted downward to




correspond to a target HQ of 0.1 rather than 1. (This is done to ensure that chemicals with
additive effects are not prematurely eliminated during screening.) However, some chemicals
have RBCs at HQs of 0.1 that are lower than their RBCs at 1E-6 cancer risk. In other words,
the screening RBC would change from carcinogenic to noncarcinogenic. A new feature of this
Table is that these chemicals are now flagged with a “!”” symbol. Therefore, assessors
screening with adjusted RBCs will be alerted to this situation.

Earlier versions of this Table included a substitution of inhalation toxicity factors for oral factors
whenever oral factors were unavailable (this applied only to groundwater and air, but not soil or
fish). This practice has been discontinued in order to minimize the uncertainty associated with
such a conversion. The discontinuation of this practice does not significantly decrease the
number of available RBCs.

The criterion for “VOC status” is in accordance with RAGS Part B: chemicals with Henry’s
Law constants greater than 1E-5 and molecular weight less than 200 are now marked as
VOCs. This increases consistency with the national guidance and with other EPA regions that
use risk-based screening numbers.

Earlier versions of this Table included soil screening levels (SSLs), when those values were
available in draft form. Since the finalization of the SSL Guidance, risk assessors are urged to
consult the final SSL Guidance directly. However, for generic use in Region III, the table now
contains soil-to-groundwater SSLs in accordance with the new guidance. For more
information, see the Region III memo on SSLs, or consult the national SSL guidance directly
(Soil Screening Guidance: User’s Guide, April 1996, Publication 9355.4-23; and Soil
Screening Guidance: Technical Background Document, May 1996; EPA/540/R-95/128).

FREQUENTLY ASKED QUESTIONS

To help you better understand the RBC Table, here are answers to our most often-asked

questions:

1.

How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for either a
child (12) or an adult (20)?

Age-adjusted factors are not intake rates, but rather partial calculations which have different
units from intake rates. (Therefore, they are not directly comparable.) The fact that these
partial calculations have values similar to intake rates is really coincidental, an artifact of the
similar magnitude of years of exposure and time-averaged body weight.

For manganese, IRIS shows an oral RfD of 0.14 mg/kg/day, but the RBC Table uses 2E-2
mg/kg/day. Why?




The IRIS RfD includes manganese from all sources, including diet. The explanatory text in

IRIS recommends using a modifying factor of 3 when calculating risks associated with non-food
sources, and the Table follows this recommendation. IRIS also recommends subtracting
dietary exposure (default assumption in this case 5 mg). Thus, the IRIS RfD has been lowered
by a factor of 2 x 3, or 6. The Table now reflects manganese RBCs for both “food” and “non-
food” (most environmental) sources.

What is the source of the child’s inhalation rate of 12 m’/day?
The calculation comes from basic physiology. It’s a scaling of the mass-specific 20 m’/day rate
for adults from a body mass of 70 kg to 15 kg, using the 2/3 power of mass, as follows:

Ircm = mass-specific child inhalation rate (m’/kg/day)

Irc = child inhalation rate (m*/day)
20 m*/day / 70 kg = 0.286 m’/kg/day (mass-specific adult inhalation rate)
0.286 m*/kg/day x (70°¢7) = (Ircm) x (15°7)
Ircm = 0.803 m’/kg/day
Irc = Ircm x 15 kg = 0.803 m’/kg/day x 15 kg = 12.04 n*/day
Can the oral RfDs in the RBC Table be applied to dermal exposure?
Not directly. Oral RfDs are usually based on administered dose and therefore tacitly include a
GI absorption factor. Thus, any use of oral RfDs in dermal risk calculations should involve
removing this absorption factor. Consult the Risk Assessment Guidance for Superfund, Part A,
Appendix A, for further details on how to do this.

The exposure variables table in the RBC background document lists the averaging time for non-
carcinogens as “ED*365.” What does that mean?

ED is exposure duration, in years, and * is the computer-ese symbol for multiplication.
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is included in
both the numerator and denominator of the RBC algorithms for non-cancer risk, canceling it
altogether. See RAGS for more information.

Why is inorganic lead not included in the RBC Table?




EPA has no consensus RfD or CSF for inorganic lead, so it is not possible to calculate RBCs
as we have done for other chemicals. EPA considers lead to be a special case because of the
difficulty in identifying the classic “threshold”” needed to develop an RfD.

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the Integrated
Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid Waste has also
released a detailed directive on risk assessment and cleanup of residential soil lead. The
directive recommends that soil lead levels less than 400 mg/kg are generally safe for residential
use. Above that level, the document suggests collecting data and modeling blood-lead levels
with the IEUBK model. For the purposes of screening, therefore, 400 mg/kg is recommended
for residential soils. For water, we suggest 15 ug/l (the EPA Action Level in water), and for
air, the National Ambient Air Quality Standard.

Where did the CSFs for carcinogenic PAHs come from?

The PAH CSFs are all calculated relative to benzo[a]pyrene, which has an IRIS slope factor.
The relative factors for the other PAHs can be found in “Provisional Guidance for Quantitative
Risk Assessment of Polycyclic Aromatic Hydrocarbons,” Final Draft, ECAO-CIN-842
(March, 1993).

May I please have a copy of a previous RBC Table?

We do not distribute outdated copies of the RBC Table. Each new version of the Table
supersedes all previous versions.

Please elaborate on the meaning of the “W” source code in the Table.

The “W” code means that a RfD or CSF is currently not present on either IRIS or HEAST, but
that it was once present on either IRIS or HEAST and was removed. Such withdrawal usually
indicates that consensus on the number no longer exists among EPA scientists, but not that EPA
believes the contaminant to be unimportant.

Withdrawn numbers are shown in the Table because we still need to deal with these
contaminants during the long delays before replacement numbers are ready. For the purpose of
screening, a “W”’ value is similar to a provisional value in that neither value has achieved Agency
consensus. The “W” code should serve as a clear warning that before making any serious
decision involving that contaminant, you will need to develop an interim value based on current
scientific understanding.

If you are assessing risks at a site where a major contaminant is coded “W,” consider working
with your Region EPA risk assessor to develop a current toxicity constant. If the site is being
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studied under CERCLA, the EPA-NCEA Regional Technical Support group may be able to
assist.

Can I get copies of supporting documents for interim toxicity constants which are coded “E” in
the RBC Table?

Unfortunately, Region 3 does not have a complete set of supporting documents. The EPA-
NCEA Superfund Technical Support Center prepares these interim toxicity constants in
response to site-specific requests from Regional risk assessors, and sends the documentation
only to the requestor. The RBC Tables contain only the latest interim values that we’ve either
requested or have otherwise received. NCEA maintains the master data base of these
chemicals, but will not release documentation of provisional values unless they are recent.
Furthermore, since NCEA’s Superfund Technical Support Center is mainly for the support of
Superfund, it usually cannot develop new criteria unless authorized to do so for a specific
Superfund project.

If an “E”-coded contaminant is a chemical of potential concern at your site, we urge you to
work with the EPA Regional risk assessor assigned to the project in order to develop or obtain
documentation for provisional values. EPA Region 3 furnishes documents only when needed to
support Regional risk assessments or recommendations.

Why is there no oral RfD for mercury? How should I handle mercury?

IRIS gives oral RfDs for mercuric chloride and for methylmercury, but not for elemental
mercury. Therefore, the RBC Table reflects this primary source. Consult your toxicologist to
determine which of the available mercury numbers is suitable for the conditions at your site
(e.g., whether mercury is likely to be organic or inorganic.)

Attachment




“DISCONTINUED” CHEMICALS

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional values.
However, they are not routine chemicals and therefore will not be routinely maintained in the RBC
Table, unless our Table users report a significant need for chemicals to be re-added. Some of the
chemicals on this Table were deleted because supporting toxicity information has been withdrawn or is

unavailable.

acephate acetone cyanohyrin
acifluorfen acrylic acid

ally allyl alcohol
aluminum phosphide amdro

ametryn m-aminophenol
amitraz ammonium sulfamate
antimony potassium tartrate apollo

aramite asulam

avermectin B1 barium cyanide

bayleton benefin

benomyl benzotrichloride
bidrin biphenthin
bis(2-chloro-1-methylethyl)ether

bisphenol A boron trifluoride
4-bromophenyl phenyl ether bromoxynil
bromoxynil octanoate butylphthalyl butylglycolate
cacodylic acid captafol

captan carboxin
chloramben chlorimuron-ethyl
chloroacetaldehyde 2-chloroacetophenone
4-chlorobenzotrifluoride 2-chloroethyl vinyl ether
4-chloro-2-methylaniline hydrochloride

chlorothalonil chlorpropham
chlorsulfuron chlorthiophos

coal tar creosote

cyclohexlamine cyromazine

danitol decabromodiphenyl ether
demeton diallate
diethylforamide diflubenzuron
dimethipin dimethoate
N,N-dimethylformamide dimethyl terephthalate
diphenamid direct black 38
direct blue 6 direct brown 95




dodine 1,2-epoxybutane

ethephon 2-ethoxyethanol acetate
ethyl acrylate EPTC

ethylene cyanohydrin

ethyl p-nitrophenyl phenylphosphorothioate
ethylphthalyl ethyl glycolate express
fluoridone flurprimidol
flutolanil fluvalinate
folpet fosteyl-al
furium furmecyclox
glufosinate-ammonium haloxyfop-methyl
harmony imazalil
imazaquin iprodione
isoxaben kepone

lactofen linuron

londax

maleic hydrazide malononitrile
mancozeb maneb

merphos merphos oxide
metalaxyl methamidophos
methomyl 2-methoxyethanol acetate
2-methoxyethanol 2-methoxy-5-nitroaniline
2-methylaniline hydrochloride methyl chlorocarbonate
4,4-methylene bisbenzeneamine metribuzin
molinate 2-naphthylamine
napropamide

nickel subsulfide nitrapyrin
3-nitroaniline 4-nitroaniline
nitroguanidine norflurazon
octabromodiphenyl ether
octamethylpyrophosphoramide paclobutrazol

pebulate pendimethalin
pentabromo-6-chlorocyclohexane

pentabromodipheny] ether phenmedipham
phenylmercuric acetate phorate

phosmet picloram
pirimiphos-methyl prochloraz
profluralin pronamide
propargyl alcohol propazine
propham propiconazole

propylene oxide pydrin




quinalphos savey

selenourea sethoxydim

sodium fluoroacetate sodium metavanadate
systhane tebuthiuron
temephos terbacil

terbufos terbutryn
tetrachlorovinphos tetraethyldithiopyrophosphate
thallium selenide

2-(thiocyanomethylthio)-benzothiazole

thiofanox thiophanate-methyl
thiram tralomethrin

triallate triasulfuron
2,4,6-trichloroaniline hydrochloride

tridiphane triethylamine

trifluralin vernam
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EPA Region Ill RBC Table 10/7/1999 1

E = EPA-NCEA provisional value O = other

Sources: | = IRIS H = HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <
Risk-based concentrations

Tap Ambient Soil
RfDo CSFo RfDi CSFi water air Fish Industrial Residential

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mgl/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mg/kg
ACETALDEHYDE 75070 2.57E-03 | 77E-031 vy 1.6E+00 C 8.1E-01 C

ACETOCHLOR 34256821 2E-02 | 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
ACETONE 67641 1.00E-01 | y 6.1E+02 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
ACETONITRILE 75058 1.7E-02 | y 1.2E+02 N 6.2E+01 N

ACETOPHENONE 98862| 1.00E-01 | 5.70E-06 W y 4.2E-02 N 2.1E-02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
ACROLEIN 107028| 2.00E-02 H 5.70E-06 | y 4.2E-02 N 21E-02 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
ACRYLAMIDE 79061| 2.00E-04 |  4.50E+00 | 4.50E+00 | 1.5E-02 C 1.4E-03 C 7.0E-04 C 1.3E+00 C 1.4E-01 C
ACRYLONITRILE 107131| 1.00E-03 H 5.40E-011 5.70E-04 1 240E-011 vy 3.7E-02 C 26E-02 C 5.8E-03 C 1.1E+01 C 1.2E+00 C
ALACHLOR 15972608| 1.00E-02 | 8.00E-02 H 8.4E-01 C 7.8E-02 C 3.9E-02 C 7.2E+01 C 8.0E+00 C
ALAR 1596845| 1.50E-01 | 5.5E+03 N 5.5E+02 N 2.0E+02 N 3.1E+05 N 1.2E+04 N
ALDICARB 116063| 1.00E-03 | 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
ALDICARB SULFONE 1646884 1.00E-03 | 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
ALDRIN 309002| 3.00E-051 1.70E+01 | 1.70E+01 | 3.9E-03 C 3.7E-04 C 1.9E-04 C 3.4E-01 C 3.8E-02 C
ALUMINUM 7429905| 1.00E+00 E 1.00E-03 E 3.7E+04 N 3.7E+00 N 1.4E+03 N 2.0E+06 N 7.8E+04 N
AMINODINITROTOLUENES 6.00E-05 E 2.2E+00 N 2.2E-01 N 8.1E-02 N 1.2E+02 N 4.7E+00 N
4-AMINOPYRIDINE 504245| 2.00E-05 H 7.3E-01 N 7.3E-02 N 2.7E-02 N 41E+01 N 1.6E+00 N
AMMONIA 7664417 2.86E-02 | y 2.1E+02 N 1.0E+02 N

ANILINE 62533| 7.00E-03 E 5.70E-03 |  2.90E-04 | 1.2E+01 C 1.1E+00 N 5.5E-01 C 1.0E+03 C 1.1E+02 C
ANTIMONY 7440360| 4.00E-04 | 1.5E+01 N 1.5E+00 N 54E-01 N 8.2E+02 N 3.1E+01 N
ANTIMONY PENTOXIDE 1314609| 5.00E-04 H 1.8E+01 N 1.8E+00 N 6.8E-01 N 1.0E+03 N 3.9E+01 N
ANTIMONY TETROXIDE 1332816 4.00E-04 H 1.5E+01 N 1.5E+00 N 54E-01 N 8.2E+02 N 3.1E+01 N
ANTIMONY TRIOXIDE 1309644| 4.00E-04 H 5.70E-05 | 1.5E+01 N 21E-01 N 54E-01 N 8.2E+02 N 3.1E+01 N
ARSENIC 7440382| 3.00E-04 |  1.50E+00 | 1.51E+01 | 4.5E-02 C 4.1E-04 C 21E-03 C 3.8E+00 C 4.3E-01 C
ARSINE 7784421 1.40E-05 | y 1.0E-01 N 5.1E-02 N

ASSURE 76578148| 9.00E-03 | 3.3E+02 N 3.3E+01 N 1.2E+01 N 1.8E+04 N 7.0E+02 N
ATRAZINE 1912249| 3.50E-02 | 2.20E-01 H 3.0E-01 C 2.8E-02 C 1.4E-02 C 26E+01 C 2.9E+00 C
AZOBENZENE 103333 1.10E-01 | 1.10E-01 | 6.1E-01 C 5.7E-02 C 2.9E-02 C 5.2E+01 C 5.8E+00 C
BARIUM 7440393| 7.00E-02 | 1.40E-04 A 26E+03 N 5.1E-01 N 9.5E+01 N 1.4E+05 N 5.5E+03 N
BAYGON 114261| 4.00E-03 | 1.5E+02 N 1.5E+01 N 5.4E+00 N 8.2E+03 N 3.1E+02 N
BAYTHROID 68359375| 2.50E-02 | 9.1E+02 N 9.1E+01 N 34E+01 N 5.1E+04 N 2.0E+03 N
BENTAZON 25057890| 3.00E-02 | 1.1E+03 N 1.1E+02 N 41E+01 N 6.1E+04 N 2.3E+03 N
BENZALDEHYDE 100527| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
BENZENE 71432| 3.00E-03 E 290E-021 1.70E-03 E 290E-021 vy 3.6E-01 C 2.2E-01 C 1.1E-01 C 2.0E+02 C 2.2E+01 C
BENZENETHIOL 108985| 1.00E-05 H y 6.1E-02 N 3.7E-02 N 1.4E-02 N 2.0E+01 N 7.8E-01 N
BENZIDINE 92875| 3.00E-03 |  2.30E+02 | 2.30E+02 | 2.9E-04 C 2.7E-05 C 1.4E-05 C 2.5E-02 C 2.8E-03 C
BENZOIC ACID 65850| 4.00E+00 | 1.5E+05 N 1.5E+04 N 5.4E+03 N 8.2E+06 N 3.1E+05 N
BENZYL ALCOHOL 100516| 3.00E-01 H 1.1E+04 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N
BENZYL CHLORIDE 100447 0.17 | y 6.2E-02 C 3.7E-02 C 1.9E-02 C 3.4E+01 C 3.8E+00 C
BERYLLIUM 7440417| 2.00E-03 | 5.7E-06 |  8.40E+00 | 7.3E+01 N 7.5E-04 C 2.7E+00 N 4.1E+03 N 1.6E+02 N
BIPHENYL 92524 5.00E-02 | y 3.0E+02 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
BIS(2-CHLOROETHYL)ETHER 111444 1.10E+00 | 1.10E+00 | y 9.6E-03 C 5.7E-03 C 2.9E-03 C 5.2E+00 C 5.8E-01 C
BIS(2-CHLOROISOPROPYL)ETHER 108601| 4.00E-02 | 7.00E-02 H 3.50E-02 H y 26E-01 C 1.8E-01 C 4.5E-02 C 8.2E+01 C 9.1E+00 C
BIS(CHLOROMETHYL)ETHER 542881 2.20E+02 | 220E+02 1 y 4.8E-05 C 2.8E-05 C 1.4E-05 C 2.6E-02 C 29E-03 C
BIS(2-ETHYLHEXYL)PHTHALATE 117817| 2.00E-02 | 1.40E-02 | 1.40E-02 E 4.8E+00 C 4.5E-01 C 2.3E-01 C 4.1E+02 C 46E+01 C
BORON 7440428| 9.00E-02 | 5.70E-03 H 3.3E+03 N 2.1E+01 N 1.2E+02 N 1.8E+05 N 7.0E+03 N
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Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

E = EPA-NCEA provisional value O = other

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <

Risk-based concentrations

Tap Ambient Soil

RfDo CSFo RfDi CSFi water air Fish Industrial Residential
Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mgl/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mag/kg
BROMODICHLOROMETHANE 75274 2.00E-02 | 6.20E-02 | y 1.7E-01 C 1.0E-01 C 5.1E-02 C 9.2E+01 C 1.0E+01 C
BROMOETHENE 593602 8.6E-04 | 1.10E-01 H y 1.1E-01 C 5.7E-02 C
BROMOFORM 75252| 2.00E-02 | 7.90E-03 | 3.90E-03 | 8.5E+00 C 1.6E+00 C 4.0E-01 C 7.2E+02 C 8.1E+01 C
BROMOMETHANE 74839 1.40E-03 | 1.40E-03 | y 8.5E+00 N 5.1E+00 N 1.9E+00 N 2.9E+03 N 1.1E+02 N
BROMOPHOS 2104963| 5.00E-03 H 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
1,3-BUTADIENE 106990 1.80E+00 H vy 7.0E-03 C 3.5E-03 C
1-BUTANOL 71363| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
BUTYLBENZYLPHTHALATE 85687 2.00E-01 | 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N
BUTYLATE 2008415| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
N-BUTYLBENZENE 104518| 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
SEC-BUTYLBENZENE 135988| 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
TERT-BUTYLBENZENE 98066| 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
**CADMIUM-WATER 7440439| 5.00E-04 | 5.7E-05 E 6.30E+00 | 1.8E+01 N 9.9E-04 C 6.8E-01 N 1.0E+03 N 3.9E+01 N
*CADMIUM-FOOD 7440439| 1.00E-03 | 5.7E-05 E 6.30E+00 | 3.7E+01 N 9.9E-04 C 1.4E+00 N 2.0E+03 N 7.8E+01 N
CAPROLACTAM 105602| 5.00E-01 | 1.8E+04 N 1.8E+03 N 6.8E+02 N 1.0E+06 N 3.9E+04 N
CARBARYL 63252| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
CARBON DISULFIDE 75150 1.00E-01 | 2.00E-01 | y 1.0E+03 N 7.3E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
CARBON TETRACHLORIDE 56235| 7.00E-04 | 1.30E-011 571E-04 E 5.30E-021 vy 1.6E-01 C 1.2E-01 C 2.4E-02 C 4.4E+01 C 4.9E+00 C
CARBOSULFAN 55285148| 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
CHLORAL 75876 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 41E+03 N 1.6E+02 N
CHLORANIL 118752 4.00E-01 H 1.7E-01 C 1.6E-02 C 7.9E-03 C 1.4E+01 C 1.6E+00 C
CHLORDANE 57749| 5.00E-04 | 3.5E-01 | 2.00E-04 | 3.5E-01 | 1.9E-01 C 1.8E-02 C 9.0E-03 C 1.6E+01 C 1.8E+00 C
**CHLORINE 7782505| 1.00E-01 | 5.7E-05 E y 4.2E-01 N 21E-01 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
CHLORINE DIOXIDE 10049044 5.70E-05 | y 4.2E-01 N 21E-01 N
CHLOROACETIC ACID 79118 2.00E-03 H 7.3E+01 N 7.3E+00 N 2.7E+00 N 4 1E+03 N 1.6E+02 N
4-CHLOROANILINE 106478| 4.00E-03 | 1.5E+02 N 1.5E+01 N 5.4E+00 N 8.2E+03 N 3.1E+02 N
CHLOROBENZENE 108907| 2.00E-02 | 1.7E-02 E y 1.1E+02 N 6.2E+01 N 27E+01 N 4.1E+04 N 1.6E+03 N
CHLOROBENZILATE 510156 2.00E-02 | 2.70E-01 H 2.70E-01 H 25E-01 C 23E-02 C 1.2E-02 C 21E+01 C 2.4E+00 C
P-CHLOROBENZOIC ACID 74113| 2.00E-01 H 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N
2-CHLORO-1,3-BUTADIENE 126998| 2.00E-02 A 2.00E-03 H y 1.4E+01 N 7.3E+00 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
1-CHLOROBUTANE 109693| 4.00E-01 H y 2.4E+03 N 1.5E+03 N 5.4E+02 N 8.2E+05 N 3.1E+04 N
1-CHLORO-1,1-DIFLUOROETHANE 75683 1.40E+01 | y 1.0E+05 N 5.1E+04 N
CHLORODIFLUOROMETHANE 75456 1.40E+01 | y 1.0E+05 N 5.1E+04 N
CHLOROETHANE 75003| 4.00E-01 E  2.90E-03 E 2.90E+00 | y 3.6E+00 C 2.2E+00 C 1.1E+00 C 2.0E+03 C 2.2E+02 C
CHLOROFORM 67663| 1.00E-02 | 6.10E-03 | 86E-05 E 8.10E-021 vy 15E-01C | 77E02C ! 52E-01C 9.4E+02 C 1.0E+02 C !
CHLOROMETHANE 74873 1.30E-02 H 8.6E-02 E 35E-03E y 2.1E+00 C 1.8E+00 C 24E-01 C 44E+02 C 4.9E+01 C
4-CHLORO-2-METHYLANILINE 95692 5.80E-01 H 1.2E-01 C 1.1E-02 C 54E-03 C 9.9E+00 C 1.1E+00 C
BETA-CHLORONAPHTHALENE 91587| 8.00E-02 | y 4.9E+02 N 2.9E+02 N 1.1E+02 N 1.6E+05 N 6.3E+03 N
O-CHLORONITROBENZENE 88733 2.50E-02 H y 4.2E-01 C 2.5E-01 C 1.3E-01 C 2.3E+02 C 26E+01 C
P-CHLORONITROBENZENE 100005 1.80E-02 H y 59E-01 C 3.5E-01 C 1.8E-01 C 3.2E+02 C 3.5E+01 C
2-CHLOROPHENOL 95578 5.00E-03 | y 3.0E+01 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
2-CHLOROPROPANE 75296 2.90E-02 H y 2.1E+02 N 1.1E+02 N
O-CHLOROTOLUENE 95498/ 2.00E-02 | y 1.2E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
CHLORPYRIFOS 2921882| 3.00E-03 | 1.1E+02 N 1.1E+01 N 4.1E+00 N 6.1E+03 N 2.3E+02 N
CHLORPYRIFOS-METHYL 5598130| 1.00E-02 H 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
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Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

E = EPA-NCEA provisional value O = other

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <
Risk-based concentrations

Tap Ambient Soil
RfDo CSFo RfDi CSFi water air Fish Industrial Residential

Chemical CAS mag/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mg/kg
CHROMIUM Il 16065831 1.50E+00 | 5.5E+04 N 5.5E+03 N 2.0E+03 N 3.1E+06 N 1.2E+05 N
CHROMIUM VI 18540299| 3.00E-03 | 3.00E-051 4.10E+01 H 1.1E+02 N 1.5E-04 C 4 1E+00 N 6.1E+03 N 2.3E+02 N
COBALT 7440484 6.00E-02 E 2.2E+03 N 2.2E+02 N 8.1E+01 N 1.2E+05 N 4.7E+03 N
COKE OVEN EMISSIONS (COAL TAR) 8007452 220 2.8E-03 C

COPPER 7440508| 4.00E-02 H 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N
CROTONALDEHYDE 123739 1.90E+00 H y 5.6E-03 C 3.3E-03 C 1.7E-03 C 3.0E+00 C 3.4E-01 C
CUMENE 98828 1.00E-01 | 1.10E-01 | y 6.6E+02 N 4.0E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
CYANIDE (FREE) 57125| 2.00E-02 | 7.3E+02 N 7.3E+01 N 2.7E+01 N 41E+04 N 1.6E+03 N
CALCIUM CYANIDE 592018 4E-02 | 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N
COPPER CYANIDE 544923| 5.00E-03 | 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
CYANAZINE 21725462| 2.00E-03 H 8.40E-01 H 8.0E-02 C 7.5E-03 C 3.8E-03 C 6.8E+00 C 7.6E-01 C
CYANOGEN 460195| 4.00E-02 | y 2.4E+02 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N
CYANOGEN BROMIDE 506683| 9.00E-02 | 3.3E+03 N 3.3E+02 N 1.2E+02 N 1.8E+05 N 7.0E+03 N
CYANOGEN CHLORIDE 506774| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
HYDROGEN CYANIDE 74908| 2.00E-02 | 8.60E-04 | y 6.2E+00 N 3.1E+00 N 2.7E+01 N 4 1E+04 N 1.6E+03 N
POTASSIUM CYANIDE 151508| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
POTASSIUM SILVER CYANIDE 506616| 2.00E-01 | 7.3E+03 N 7.3E+02 N 2.7E+02 N 41E+05 N 1.6E+04 N
SILVER CYANIDE 506649 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
SODIUM CYANIDE 143339| 4.00E-02 | 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N
**THIOCYANATE 5.00E-02 E 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
ZINC CYANIDE 557211 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
CYCLOHEXANONE 108941| 5.00E+00 | 1.8E+05 N 1.8E+04 N 6.8E+03 N 1.0E+07 N 3.9E+05 N
CYHALOTHRIN/KARATE 68085858| 5.00E-03 | 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
CYPERMETHRIN 52315078| 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
DACTHAL 1861321| 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
DALAPON 75990| 3.00E-02 | 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N
DDD 72548 2.40E-01 | 2.8E-01 C 26E-02 C 1.3E-02 C 24E+01 C 2.7E+00 C
DDE 72559 3.40E-01 | 2.0E-01 C 1.8E-02 C 9.3E-03 C 1.7E+01 C 1.9E+00 C
DDT 50293| 5.00E-04 | 3.40E-01 | 3.40E-01 | 2.0E-01 C 1.8E-02 C 9.3E-03 C 1.7E+01 C 1.9E+00 C
DIAZINON 333415| 9.00E-04 H 3.3E+01 N 3.3E+00 N 1.2E+00 N 1.8E+03 N 7.0E+01 N
DIBENZOFURAN 132649| 4.00E-03 E y 24E+01 N 1.5E+01 N 5.4E+00 N 8.2E+03 N 3.1E+02 N
1,4-DIBROMOBENZENE 106376 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
DIBROMOCHLOROMETHANE 124481| 2.00E-02 | 8.40E-02 | y 1.3E-01 C 7.5E-02 C 3.8E-02 C 6.8E+01 C 7.6E+00 C
1,2-DIBROMO-3-CHLOROPROPANE 96128 1.40E+00 H 5.70E-05 | 240E-03 H y 4.7E-02 C 21E-01 N 2.3E-03 C 4.1E+00 C 4.6E-01 C
1,2-DIBROMOETHANE 106934 8.50E+01 1 5.70E-05H 7.60E-011 vy 7.5E-04 C 8.2E-03 C 3.7E-05 C 6.7E-02 C 7.5E-03 C
DIBUTYLPHTHALATE 84742| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
DICAMBA 1918009| 3.00E-02 | 1.1E+03 N 1.1E+02 N 41E+01 N 6.1E+04 N 2.3E+03 N
**1,2-DICHLOROBENZENE 95501| 9.00E-02 | y 5.5E+02 N 3.3E+02 N 1.2E+02 N 1.8E+05 N 7.0E+03 N
1,3-DICHLOROBENZENE 541731| 9.00E-04 E y 5.5E+00 N 3.3E+00 N 1.2E+00 N 1.8E+03 N 7.0E+01 N
1,4-DICHLOROBENZENE 106467| 3.00E-02 E 240E-02 H 2.29E-01 | 22E-02E y 4.7E-01 C 2.8E-01 C 1.3E-01 C 2.4E+02 C 2.7E+01 C
3,3-DICHLOROBENZIDINE 91941 4.50E-01 | 1.5E-01 C 14E-02 C 7.0E-03 C 1.3E+01 C 1.4E+00 C
1,4-DICHLORO-2-BUTENE 764410 9.30E+00 H y 1.3E-03 C 6.7E-04 C

DICHLORODIFLUOROMETHANE 75718| 2.00E-01 | 5.00E-02 A y 3.5E+02 N 1.8E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N
1,1-DICHLOROETHANE 75343| 1.00E-01 H 1.40E-01 A y 8.0E+02 N 5.1E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
1,2-DICHLOROETHANE 107062| 3.00E-02 E  9.10E-02 | 140E-03 E 9.10E-021 vy 1.2E-01 C 6.9E-02 C 3.5E-02 C 6.3E+01 C 7.0E+00 C
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Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

E = EPA-NCEA provisional value O = other

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <

Risk-based concentrations

Tap Ambient Soil

RfDo CSFo RfDi CSFi water air Fish Industrial Residential
Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mg/kg
1,1-DICHLOROETHENE 75354| 9.00E-03 | 6.00E-01 | 1.75E-011 vy 4.4E-02 C 3.6E-02 C 5.3E-03 C 9.5E+00 C 1.1E+00 C
CIS-1,2-DICHLOROETHENE 156592| 1.00E-02 H y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
TRANS-1,2-DICHLOROETHENE 156605| 2.00E-02 | y 1.2E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
TOTAL 1,2-DICHLOROETHENE 540590| 9.00E-03 H y 5.5E+01 N 3.3E+01 N 1.2E+01 N 1.8E+04 N 7.0E+02 N
2,4-DICHLOROPHENOL 120832| 3.00E-03 | 1.1E+02 N 1.1E+01 N 4.1E+00 N 6.1E+03 N 2.3E+02 N
2,4-D 94757| 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
4-(2,4-DICHLOROPHENOXY)BUTYRIC ACID 94826 8E-03 | 2.9E+02 N 2.9E+01 N 1.1E+01 N 1.6E+04 N 6.3E+02 N
1,2-DICHLOROPROPANE 78875 6.80E-02 H 1.14E-03 | y 1.6E-01 C 9.2E-02 C 46E-02 C 8.4E+01 C 9.4E+00 C
2,3-DICHLOROPROPANOL 616239| 3.00E-03 | 1.1E+02 N 1.1E+01 N 4.1E+00 N 6.1E+03 N 2.3E+02 N
1,3-DICHLOROPROPENE 542756| 3.00E-04 | 1.80E-01 H 571E-031 1.30E-01H y 7.7E-02 C 4.8E-02 C 1.8E-02 C 3.2E+01 C 3.5E+00 C !
DICHLORVOS 62737 5E-04 | 0291 1.43E-04 | 23E-01 C 22E-02C 1.1E-02 C 2.0E+01 C 2.2E+00 C
DICOFOL 115322 44E-01 W 1.5E-01 C 1.4E-02 C 7.2E-03 C 1.3E+01 C 1.5E+00 C
DICYCLOPENTADIENE 77736 3E-02 H 6.00E-05 A y 44E-01 N 22E-01 N 4.1E+01 N 6.1E+04 N 2.3E+03 N
DIELDRIN 60571| 5.00E-05 1  1.60E+01 | 1.60E+01 | 4.2E-03 C 3.9E-04 C 2.0E-04 C 3.6E-01 C 4.0E-02 C
DIESEL EMISSIONS 1.40E-03 | 5.1E+00 N
DIETHYLPHTHALATE 84662| 8.00E-01 | 2.9E+04 N 29E+03 N 1.1E+03 N 1.6E+06 N 6.3E+04 N
DIETHYLENE GLYCOL, MONOBUTYL ETHER 112345 5.70E-03 H 2.1E+01 N
DIETHYLENE GLYCOL, MONOETHYL ETHER 111900| 2.00E+00 H 7.3E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N
DI(2-ETHYLHEXYL)ADIPATE 103231| 6.00E-01 | 1.20E-03 | 5.6E+01 C 5.2E+00 C 2.6E+00 C 4.8E+03 C 5.3E+02 C
DIETHYLSTILBESTROL 56531 4.70E+03 H 1.4E-05 C 1.3E-06 C 6.7E-07 C 1.2E-03 C 1.4E-04 C
DIFENZOQUAT (AVENGE) 43222486| 8.00E-02 | 2.9E+03 N 29E+02 N 1.1E+02 N 1.6E+05 N 6.3E+03 N
1,1-DIFLUOROETHANE 75376 1.10E+01 | y 8.0E+04 N 4.0E+04 N
DIISOPROPYL METHYLPHOSPHONATE (DIMP) 1445756| 8.00E-02 | 29E+03 N 2.9E+02 N 1.1E+02 N 1.6E+05 N 6.3E+03 N
3,3-DIMETHOXYBENZIDINE 119904 1.40E-02 H 4.8E+00 C 45E-01 C 23E-01 C 4.1E+02 C 46E+01 C
DIMETHYLAMINE 124403 5.70E-06 W y 4.2E-02 N 21E-02 N
2,4-DIMETHYLANILINE HYDROCHLORIDE 21436964 5.80E-01 H 1.2E-01 C 1.1E-02 C 5.4E-03 C 9.9E+00 C 1.1E+00 C
2,4-DIMETHYLANILINE 95681 7.50E-01 H 8.9E-02 C 8.3E-03 C 4.2E-03 C 7.6E+00 C 8.5E-01 C
N,N-DIMETHYLANILINE 121697| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 4.1E+03 N 1.6E+02 N
3,3-DIMETHYLBENZIDINE 119937 9.20E+00 H 7.3E-03 C 6.8E-04 C 3.4E-04 C 6.2E-01 C 6.9E-02 C
1,1-DIMETHYLHYDRAZINE 57147 2.60E+00 W 3.50E+00 W 2.6E-02 C 1.8E-03 C 1.2E-03 C 2.2E+00 C 25E-01 C
1,2-DIMETHYLHYDRAZINE 540738 3.70E+01 W 3.70E+01 W 1.8E-03 C 1.7E-04 C 8.5E-05 C 1.5E-01 C 1.7E-02 C
2,4-DIMETHYLPHENOL 105679| 2.00E-02 | 7.3E+02 N 7.3E+01 N 2.7E+01 N 41E+04 N 1.6E+03 N
2,6-DIMETHYLPHENOL 576261| 6.00E-04 | 2.2E+01 N 2.2E+00 N 8.1E-01 N 1.2E+03 N 47E+01 N
3,4-DIMETHYLPHENOL 95658 1.00E-03 | 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
DIMETHYLPHTHALATE 131113| 1.00E+01 W 3.7E+05 N 3.7E+04 N 1.4E+04 N 2.0E+07 N 7.8E+05 N
1,2-DINITROBENZENE 528290| 4.00E-04 H 1.5E+01 N 1.5E+00 N 5.4E-01 N 8.2E+02 N 3.1E+01 N
1,3-DINITROBENZENE 99650| 1.00E-04 | 3.7E+00 N 3.7E-01 N 1.4E-01 N 2.0E+02 N 7.8E+00 N
1,4-DINITROBENZENE 100254| 4.00E-04 H 1.5E+01 N 1.5E+00 N 5.4E-01 N 8.2E+02 N 3.1E+01 N
4,6-DINITRO-O-CYCLOHEXYL PHENOL 131895| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 4.1E+03 N 1.6E+02 N
4,6-DINITRO-2-METHYLPHENOL 534521| 1.00E-04 E 3.7E+00 N 3.7E-01 N 1.4E-01 N 2.0E+02 N 7.8E+00 N
2,4-DINITROPHENOL 51285| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 4.1E+03 N 1.6E+02 N
DINITROTOLUENE MIX 6.80E-01 | 9.8E-02 C 9.2E-03 C 4.6E-03 C 8.4E+00 C 9.4E-01 C
2,4-DINITROTOLUENE 121142| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 41E+03 N 1.6E+02 N
2,6-DINITROTOLUENE 606202| 1.00E-03 H 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
DINOSEB 88857| 1.00E-03 | 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
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Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

E = EPA-NCEA provisional value O = other

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <

Risk-based concentrations

Tap Ambient Soil

RfDo CSFo RfDi CSFi water air Fish Industrial Residential
Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mgl/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mg/kg
DIOCTYLPHTHALATE 117840| 2.00E-02 H 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
1,4-DIOXANE 123911 1.10E-02 | 6.1E+00 C 5.7E-01 C 2.9E-01 C 5.2E+02 C 5.8E+01 C
DIPHENYLAMINE 122394| 2.50E-02 | 9.1E+02 N 9.1E+01 N 3.4E+01 N 5.1E+04 N 2.0E+03 N
1,2-DIPHENYLHYDRAZINE 122667 8.00E-01 | 8.00E-01 | 8.4E-02 C 7.8E-03 C 3.9E-03 C 7.2E+00 C 8.0E-01 C
DIQUAT 85007 2.20E-03 | 8.0E+01 N 8.0E+00 N 3.0E+00 N 4.5E+03 N 1.7E+02 N
DISULFOTON 298044| 4.00E-05 | 1.5E+00 N 1.5E-01 N 5.4E-02 N 8.2E+01 N 3.1E+00 N
1,4-DITHIANE 505293| 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
DIURON 330541| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 4.1E+03 N 1.6E+02 N
ENDOSULFAN 115297| 6.00E-03 | 2.2E+02 N 2.2E+01 N 8.1E+00 N 1.2E+04 N 4.7E+02 N
ENDRIN 72208| 3.00E-04 | 1.1E+01 N 1.1E+00 N 41E-01 N 6.1E+02 N 2.3E+01 N
EPICHLOROHYDRIN 106898| 2.00E-03 H 9.90E-03 | 2.86E-04 | 4.20E-03 | vy 2.0E+00 N 1.0E+00 N 3.2E-01 C 5.8E+02 C 6.5E+01 C !
ETHION 563122| 5.00E-04 | 1.8E+01 N 1.8E+00 N 6.8E-01 N 1.0E+03 N 3.9E+01 N
2-ETHOXYETHANOL 110805| 4.00E-01 H 5.70E-02 | 1.5E+04 N 2.1E+02 N 5.4E+02 N 8.2E+05 N 3.1E+04 N
ETHYL ACETATE 141786| 9.00E-01 | y 5.5E+03 N 3.3E+03 N 1.2E+03 N 1.8E+06 N 7.0E+04 N
ETHYLBENZENE 100414| 1.00E-01 | 2.90E-01 | y 1.3E+03 N 1.1E+03 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
ETHYLENE DIAMINE 107153| 2.00E-02 H 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
ETHYLENE GLYCOL 107211| 2.00E+00 | 7.3E+04 N 7.3E+03 N 2.7E+03 N 41E+06 N 1.6E+05 N
ETHYLENE GLYCOL, MONOBUTYL ETHER 111762 5.70E-03 H '2.1E+01 N
ETHYLENE OXIDE 75218 1.00E+00 H 3.50E-01 H y 23E-02 C 1.8E-02 C 3.2E-03 C 5.7E+00 C 6.4E-01 C
ETHYLENE THIOUREA 96457| 8.00E-05 | 1.1E-01 H 6.1E-01 C 57E-02 C 2.9E-02 C 52E+01 C ! 5.8E+00 C !
ETHYL ETHER 60297| 2.00E-01 | y 1.2E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N
ETHYL METHACRYLATE 97632| 9.00E-02 H y 5.5E+02 N 3.3E+02 N 1.2E+02 N 1.8E+05 N 7.0E+03 N
FENAMIPHOS 22224926| 2.50E-04 | 9.1E+00 N 9.1E-01 N 3.4E-01 N 5.1E+02 N 2.0E+01 N
FLUOMETURON 2164172| 1.30E-02 | 4.7E+02 N 47E+01 N 1.8E+01 N 2.7E+04 N 1.0E+03 N
FLUORINE 7782414| 6.00E-02 | 2.2E+03 N 22E+02 N 8.1E+01 N 1.2E+05 N 47E+03 N
FOMESAFEN 72178020 1.90E-01 | 3.5E-01 C 3.3E-02 C 1.7E-02 C 3.0E+01 C 3.4E+00 C
FONOFOS 944229| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 4 1E+03 N 1.6E+02 N
FORMALDEHYDE 50000| 2.00E-01 | 4.50E-02 | 7.3E+03 N 1.4E-01 C 2.7E+02 N 4.1E+05 N 1.6E+04 N
FORMIC ACID 64186 2.00E+00 H 7.3E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N
FURAN 110009| 1.00E-03 | y 6.1E+00 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
FURAZOLIDONE 67458 3.80E+00 H 1.8E-02 C 1.6E-03 C 8.3E-04 C 1.5E+00 C 1.7E-01 C
FURFURAL 98011| 3.00E-03 | 1.00E-02 A 1.1E+02 N 3.7E+01 N 4.1E+00 N 6.1E+03 N 2.3E+02 N
GLYCIDALDEHYDE 765344 4.00E-04 | 2.90E-04 H 1.5E+01 N 1.1E+00 N 5.4E-01 N 8.2E+02 N 3.1E+01 N
GLYPHOSATE 1071836| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
HEPTACHLOR 76448| 5.00E-04 |  4.50E+00 | 4.50E+00 | 1.5E-02 C 1.4E-03 C 7.0E-04 C 1.3E+00 C 1.4E-01 C
HEPTACHLOR EPOXIDE 1024573| 1.30E-05 | 9.10E+00 | 9.10E+00 | 7.4E-03 C 6.9E-04 C 3.5E-04 C 6.3E-01 C 7.0E-02 C
HEXABROMOBENZENE 87821| 2.00E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 4.1E+03 N 1.6E+02 N
HEXACHLOROBENZENE 118741| 8.00E-04 | 1.60E+00 | 1.60E+00 | 4.2E-02 C 3.9E-03 C 2.0E-03 C 3.6E+00 C 4.0E-01 C
HEXACHLOROBUTADIENE 87683| 2.00E-04 H 7.80E-02 | 7.80E-02 | 8.6E-01 C 8.0E-02 C 4.0E-02 C 7.3E+01 C 8.2E+00 C !
ALPHA-HCH 319846 6.30E+00 | 6.30E+00 | 1.1E-02 C 9.9E-04 C 5.0E-04 C 9.1E-01 C 1.0E-01 C
BETA-HCH 319857 1.80E+00 | 1.80E+00 | 3.7E-02 C 3.5E-03 C 1.8E-03 C 3.2E+00 C 3.5E-01 C
GAMMA-HCH (LINDANE) 58899| 3.00E-04 | 1.30E+00 H 5.2E-02 C 4.8E-03 C 2.4E-03 C 4.4E+00 C 4.9E-01 C
TECHNICAL HCH 608731 1.80E+00 | 1.80E+00 | 3.7E-02 C 3.5E-03 C 1.8E-03 C 3.2E+00 C 3.5E-01 C
HEXACHLOROCYCLOPENTADIENE 77474| 7.00E-03 | 2.00E-05 H 2.6E+02 N 7.3E-02 N 9.5E+00 N 1.4E+04 N 5.5E+02 N
HEXACHLORODIBENZODIOXIN MIX 19408743 6.20E+03 | 4.55E+03 | 1.1E-05 C 1.4E-06 C 5.1E-07 C 9.2E-04 C 1.0E-04 C
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Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

E = EPA-NCEA provisional value O = other

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <
Risk-based concentrations

Tap Ambient Soil

RfDo CSFo RfDi CSFi water air Fish Industrial Residential
Chemical CAS mg/kg/d 1/mgl/kg/d mg/kg/d 1/mgl/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mg/kg
HEXACHLOROETHANE 67721| 1.00E-03 | 1.40E-02 | 1.40E-02 | 48E+00C | 45E-01C | 23E-01C | 4.1E+02C ! 46E+01 C |
HEXACHLOROPHENE 70304| 3.00E-04 | 1.1E+01 N 1.1E+00 N 41E-01 N 6.1E+02 N 2.3E+01 N
1,6-HEXAMETHYLENE DIISOCYANATE 822060 2.90E-06 | 1.1E-02 N
HEXANE 110543| 6.00E-02 H 5.71E-02 | y 3.5E+02 N 2.1E+02 N 8.1E+01 N 1.2E+05 N 4.7E+03 N
2-HEXANONE 591786 4.00E-02 E 1.4E-03 E 1.5E+03 N 5.1E+00 N 54E+01 N 8.2E+04 N 3.1E+03 N
HEXAZINONE 51235042| 3.30E-02 | 1.2E+03 N 1.2E+02 N 4.5E+01 N 6.7E+04 N 2.6E+03 N
HMX 2691410| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
HYDRAZINE 302012 3.00E+00 | 1.70E+01 | 2.2E-02 C 3.7E-04 C 1.1E-03 C 1.9E+00 C 21E-01 C
HYDROGEN CHLORIDE 7647010 5.70E-03 | 2.1E+01 N
HYDROGEN SULFIDE 7783064| 3.00E-03 | 2.85E-04 | 1.1E+02 N 1.0E+00 N 41E+00 N 6.1E+03 N 2.3E+02 N
HYDROQUINONE 123319| 4.00E-02 H 1.5E+03 N 1.5E+02 N 54E+01 N 8.2E+04 N 3.1E+03 N
IRON 7439896| 3.00E-01 E 1.1E+04 N 1.1E+03 N 41E+02 N 6.1E+05 N 2.3E+04 N
ISOBUTANOL 78831| 3.00E-01 | y 1.8E+03 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N
ISOPHORONE 78591| 2.00E-01 | 9.50E-04 | 7.0E+01 C 6.6E+00 C 3.3E+00 C 6.0E+03 C 6.7E+02 C
ISOPROPALIN 33820530| 1.50E-02 | 5.5E+02 N 5.5E+01 N 2.0E+01 N 3.1E+04 N 1.2E+03 N
ISOPROPYL METHYL PHOSPHONIC ACID 1832548| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
TETRAETHYLLEAD 78002| 1.00E-07 | 3.7E-03 N 3.7E-04 N 1.4E-04 N 2.0E-01 N 7.8E-03 N
LITHIUM 7439932| 2.00E-02 E 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
MALATHION 121755| 2.00E-02 | 7.3E+02 N 7.3E+01 N 2.7E+01 N 41E+04 N 1.6E+03 N
MALEIC ANHYDRIDE 108316| 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
MANGANESE-NONFOOD 7439965| 2.00E-02 | 1.43E-05 | 7.3E+02 N 5.2E-02 N 2.7E+01 N 4.1E+04 N 1.6E+03 N
MANGANESE-FOOD 7439965| 1.40E-01 | 1.43E-05 | 5.1E+03 N 5.2E-02 N 1.9E+02 N 2.9E+05 N 1.1E+04 N
MEPHOSFOLAN 950107| 9.00E-05 H 3.3E+00 N 3.3E-01 N 1.2E-01 N 1.8E+02 N 7.0E+00 N
MEPIQUAT CHLORIDE 24307264| 3.00E-02 | 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N
MERCURIC CHLORIDE 7487947| 3.00E-04 | 1.1E+01 N 1.1E+00 N 41E-01 N 6.1E+02 N 2.3E+01 N
MERCURY (INORGANIC) 7439976 8.60E-05 | 3.1E-01 N
METHYLMERCURY 22967926| 1.00E-04 | 3.7E+00 N 3.7E-01 N 1.4E-01 N 2.0E+02 N 7.8E+00 N
METHACRYLONITRILE 126987| 1.00E-04 | 2.00E-04 A y 1.0E+00 N 7.3E-01 N 1.4E-01 N 2.0E+02 N 7.8E+00 N
METHANOL 67561| 5.00E-01 | 1.8E+04 N 1.8E+03 N 6.8E+02 N 1.0E+06 N 3.9E+04 N
METHIDATHION 950378 1.00E-03 | 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
METHOXYCHLOR 72435| 5.00E-03 | 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
METHYL ACETATE 79209| 1.00E+00 H y 6.1E+03 N 3.7E+03 N 1.4E+03 N 2.0E+06 N 7.8E+04 N
METHYL ACRYLATE 96333| 3.00E-02 A y 1.8E+02 N 1.1E+02 N 41E+01 N 6.1E+04 N 2.3E+03 N
2-METHYLANILINE 95534 2.40E-01 H 28E-01 C 26E-02 C 1.3E-02 C 24E+01 C 2.7E+00 C
4-(2-METHYL-4-CHLOROPHENOXY) BUTYRIC ACID 94815| 1.00E-02 | 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
2-METHYL-4-CHLOROPHENOXYACETIC ACID (MCPA) 94746| 5.00E-04 | 1.8E+01 N 1.8E+00 N 6.8E-01 N 1.0E+03 N 3.9E+01 N
2-(2-METHYL-4-CHLOROPHENOXY)PROPIONIC ACID (MCPP) 93652| 1.00E-03 | 3.7E+01 N 3.7E+00 N 1.4E+00 N 2.0E+03 N 7.8E+01 N
METHYLCYCLOHEXANE 108872 8.60E-01 H y 6.3E+03 N 3.1E+03 N
METHYLENE BROMIDE 74953| 1.00E-02 A y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
METHYLENE CHLORIDE 75092| 6.00E-02 | 7.50E-031 860E-01H 1.65E-031 y 4.1E+00 C 3.8E+00 C 4.2E-01 C 7.6E+02 C 8.5E+01 C
4,4-METHYLENE BIS(2-CHLOROANILINE) 101144| 7.00E-04 H 1.30E-01 H 1.30E-01 H 5.2E-01 C 4.8E-02 C 24E-02 C 4.4E+01 C 4.9E+00 C
4,4-METHYLENE BIS(N,N'-DIMETHYL)ANILINE 101611 4.60E-02 | 1.5E+00 C 1.4E-01 C 6.9E-02 C 1.2E+02 C 1.4E+01 C
4,4-METHYLENEDIPHENYL ISOCYANATE 101688 1.7E-04 | 6.2E-01 N
METHYL ETHYL KETONE (2-BUTANONE) 78933| 6.00E-01 | 2.86E-01 | y 1.9E+03 N 1.0E+03 N 8.1E+02 N 1.2E+06 N 4.7E+04 N
METHYL HYDRAZINE 60344 1.10E+00 W 6.1E-02 C 5.7E-03 C 2.9E-03 C 5.2E+00 C 5.8E-01 C




EPA Region Ill RBC Table 10/7/1999 7

Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

E = EPA-NCEA provisional value O = other

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <
Risk-based concentrations

Tap Ambient Soil
RfDo CSFo RfDi CSFi water air Fish Industrial Residential

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mag/kg
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 108101| 8.00E-02 H 2.00E-02 A y 1.4E+02 N 7.3E+01 N 1.1E+02 N 1.6E+05 N 6.3E+03 N
METHYL METHACRYLATE 80626 1.40E+00 | 2.00E-01 | y 1.4E+03 N 7.3E+02 N 1.9E+03 N 2.9E+06 N 1.1E+05 N
2-METHYL-5-NITROANILINE 99558 3.30E-02 H 2.0E+00 C 1.9E-01 C 9.6E-02 C 1.7E+02 C 1.9E+01 C
METHYL PARATHION 298000 2.50E-04 | 9.1E+00 N 9.1E-01 N 3.4E-01 N 5.1E+02 N 2.0E+01 N
2-METHYLPHENOL 95487 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
3-METHYLPHENOL 108394| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
4-METHYLPHENOL 106445| 5.00E-03 H 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
METHYLSTYRENE MIX 25013154| 6.00E-03 A 1.00E-02 A y 5.5E+01 N 3.7E+01 N 8.1E+00 N 1.2E+04 N 47E+02 N
ALPHA-METHYLSTYRENE 98839| 7.00E-02 A y 4.3E+02 N 26E+02 N 9.5E+01 N 1.4E+05 N 5.5E+03 N
METHYL TERT-BUTYL ETHER 1634044 8.57E-01 | y 6.3E+03 N 3.1E+03 N

METOLACHLOR (DUAL) 51218452| 1.50E-01 | 5.5E+03 N 5.5E+02 N 2.0E+02 N 3.1E+05 N 1.2E+04 N
MIREX 2385855| 2.00E-04 | 7.3E+00 N 7.3E-01 N 2.7E-01 N 4.1E+02 N 1.6E+01 N
MOLYBDENUM 7439987 SE-03 | 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
MONOCHLORAMINE 10599903 1E-01 | 1.00E-01 H 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
NALED 300765 2E-03 | 7.3E+01 N 7.3E+00 N 2.7E+00 N 41E+03 N 1.6E+02 N
NICKEL REFINERY DUST 8.4E-01 | 7.5E-03 C

NICKEL 7440020| 2.00E-02 | 7.3E+02 N 7.3E+01 N 2.7E+01 N 41E+04 N 1.6E+03 N
NITRATE 14797558 1.60E+00 | 5.8E+04 N 5.8E+03 N 2.2E+03 N 3.3E+06 N 1.3E+05 N
NITRIC OXIDE 10102439| 1.00E-01 W y 6.1E+02 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
NITRITE 14797650 1.00E-01 | 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N
2-NITROANILINE 88744 5.70E-05 H 21E-01 N

NITROBENZENE 98953| 5.00E-04 | 6.00E-04 A y 3.5E+00 N 2.2E+00 N 6.8E-01 N 1.0E+03 N 3.9E+01 N
NITROFURANTOIN 67209| 7.00E-02 H 2.6E+03 N 26E+02 N 9.5E+01 N 1.4E+05 N 5.5E+03 N
NITROFURAZONE 59870 1.50E+00 H 4.5E-02 C 4.2E-03 C 2.1E-03 C 3.8E+00 C 4.3E-01 C
NITROGEN DIOXIDE 10102440( 1.00E+00 W y 6.1E+03 N 3.7E+03 N 1.4E+03 N 2.0E+06 N 7.8E+04 N
NITROGLYCERIN 55630 1.4E-02 E 4.8E+00 C 4.5E-01 C 2.3E-01 C 4.1E+02 C 4.6E+01 C
4-NITROPHENOL 100027| 8.00E-03 E 2.9E+02 N 29E+01 N 1.1E+01 N 1.6E+04 N 6.3E+02 N
2-NITROPROPANE 79469 570E-031 9.40E+00 H y 1.3E-03 C 6.7E-04 C

N-NITROSO-DI-N-BUTYLAMINE 924163 5.40E+00 | 560E+00 | y 1.9E-03 C 1.1E-03 C 5.8E-04 C 1.1E+00 C 1.2E-01 C
N-NITROSODIETHANOLAMINE 1116547 2.80E+00 | 24E-02 C 22E-03 C 1.1E-03 C 2.0E+00 C 2.3E-01 C
N-NITROSODIETHYLAMINE 55185 1.50E+02 | 1.50E+02 | 4.5E-04 C 4.2E-05 C 21E-05 C 3.8E-02 C 4.3E-03 C
N-NITROSODIMETHYLAMINE 62759 5.10E+01 | 5.10E+01 | 1.3E-03 C 1.2E-04 C 6.2E-05 C 1.1E-01 C 1.3E-02 C
N-NITROSODIPHENYLAMINE 86306 4.90E-03 | 1.4E+01 C 1.3E+00 C 6.4E-01 C 1.2E+03 C 1.3E+02 C
N-NITROSODIPROPYLAMINE 621647 7.00E+00 | 9.6E-03 C 8.9E-04 C 4.5E-04 C 8.2E-01 C 9.1E-02 C
N-NITROSO-N-ETHYLUREA 759739 1.40E+02 H 4.8E-04 C 4.5E-05 C 2.3E-05 C 4.1E-02 C 4.6E-03 C
N-NITROSO-N-METHYLETHYLAMINE 10595956 2.20E+01 | 3.0E-03 C 2.8E-04 C 1.4E-04 C 26E-01 C 29E-02 C
N-NITROSOPYRROLIDINE 930552 2.10E+00 | 2.10E+00 | 3.2E-02 C 3.0E-03 C 1.5E-03 C 2.7E+00 C 3.0E-01 C
M-NITROTOLUENE 99081| 2.00E-02 E y 1.2E+02 N 7.3E+01 N 27E+01 N 4.1E+04 N 1.6E+03 N
O-NITROTOLUENE 88722| 1.00E-02 H y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
P-NITROTOLUENE 99990| 1.00E-02 H y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N
NUSTAR 85509199 7.00E-04 | 2.6E+01 N 2.6E+00 N 9.5E-01 N 1.4E+03 N 5.5E+01 N
ORYZALIN 19044883| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
OXADIAZON 19666309| 5.00E-03 | 1.8E+02 N 1.8E+01 N 6.8E+00 N 1.0E+04 N 3.9E+02 N
OXAMYL 23135220| 2.50E-02 | 9.1E+02 N 9.1E+01 N 3.4E+01 N 5.1E+04 N 2.0E+03 N
OXYFLUORFEN 42874033| 3.00E-03 | 1.1E+02 N 1.1E+01 N 41E+00 N 6.1E+03 N 2.3E+02 N
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E = EPA-NCEA provisional value O = other

Sources: | = IRIS H=HEAST A = HEAST Alternate W = Withdrawn from IRIS or HEAST

Basis: C = Carcinogenic effects N = Noncarcinogenic effects | = RBC at Hl of 0.1 <
Risk-based concentrations

Tap Ambient Soil

RfDo CSFo RfDi CSFi water air Fish Industrial Residential
Chemical CAS mg/kg/d 1/mgl/kg/d mg/kg/d 1/mg/kg/d VOC |ug/l ug/m3 mg/kg mg/kg mg/kg
PARAQUAT DICHLORIDE 1910425| 4.50E-03 | 1.6E+02 N 1.6E+01 N 6.1E+00 N 9.2E+03 N 3.5E+02 N
PARATHION 56382| 6.00E-03 H 2.2E+02 N 2.2E+01 N 8.1E+00 N 1.2E+04 N 47E+02 N
PENTACHLOROBENZENE 608935| 8.00E-04 | 29E+01 N 2.9E+00 N 1.1E+00 N 1.6E+03 N 6.3E+01 N
PENTACHLORONITROBENZENE 82688 3.00E-03 | 2.60E-01 H 2.6E-01 C 24E-02 C 1.2E-02 C 2.2E+01 C 2.5E+00 C
PENTACHLOROPHENOL 87865| 3.00E-02 | 1.20E-01 | 5.6E-01 C 5.2E-02 C 26E-02 C 4.8E+01 C 5.3E+00 C
PERMETHRIN 52645531| 5.00E-02 | 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N
PHENOL 108952| 6.00E-01 | 2.2E+04 N 2.2E+03 N 8.1E+02 N 1.2E+06 N 47E+04 N
M-PHENYLENEDIAMINE 108452| 6.00E-03 | 2.2E+02 N 2.2E+01 N 8.1E+00 N 1.2E+04 N 4.7E+02 N
O-PHENYLENEDIAMINE 95545 4.70E-02 H 1.4E+00 C 1.3E-01 C 6.7E-02 C 1.2E+02 C 1.4E+01 C
P-PHENYLENEDIAMINE 106503| 1.90E-01 H 6.9E+03 N 6.9E+02 N 2.6E+02 N 3.9E+05 N 1.5E+04 N
2-PHENYLPHENOL 90437 1.90E-03 H 3.5E+01 C 3.3E+00 C 1.7E+00 C 3.0E+03 C 3.4E+02 C
PHOSPHINE 7803512| 3.00E-04 | 8.60E-05 | 1.1E+01 N 3.1E-01 N 41E-01 N 6.1E+02 N 2.3E+01 N
PHOSPHORIC ACID 7664382 2.90E-03 | 1.1E+01 N
PHOSPHORUS (WHITE) 7723140| 2.00E-05 | 7.3E-01 N 7.3E-02 N 2.7E-02 N 4.1E+01 N 1.6E+00 N
P-PHTHALIC ACID 100210| 1.00E+00 H 3.7E+04 N 3.7E+03 N 1.4E+03 N 2.0E+06 N 7.8E+04 N
PHTHALIC ANHYDRIDE 85449| 2.00E+00 | 3.43E-02 H 7.3E+04 N 1.3E+02 N 2.7E+03 N 4 1E+06 N 1.6E+05 N
POLYBROMINATED BIPHENYLS 7.00E-06 H 8.90E+00 H 7.5E-03 C 7.0E-04 C 3.5E-04 C 6.4E-01 C 7.2E-02 C !
POLYCHLORINATED BIPHENYLS 1336363 2.00E+00 | 2.00E+00 | 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+00 C 3.2E-01 C
AROCLOR-1016 12674112 7.00E-05 | 7.00E-02 | 7.00E-02 | 9.6E-01 C 89E-02C | 45E-02C 8.2E+01 C ! 5.5E+00 N
AROCLOR-1221 11104282 2.00E+00 | 2.00E+00 | 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+00 C 3.2E-01 C
AROCLOR-1232 11141165 2.00E+00 | 2.00E+00 | 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+00 C 3.2E-01 C
AROCLOR-1242 53469219 2.00E+00 | 2.00E+00 | 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+00 C 3.2E-0